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EDITOR’S INTRODUCTION 


We are nearing the close of the second decade since an explicit 
behaviorism was first set forth Even the most severe and stand- 
offish historian, or rather chronicler, of developments m psychology 
m some degree allied with the behavioristic movement in America 
could not fail to record that there have been twenty years of 
achievement and growth However, there are not a few persons 
who still think of behaviorism proper (or improper) as but an 
enfant terrible among its sober elders, and no psychologist today 
hesitates to stigmatize some of its phases as puerile, cocksure, 
simpUste, strident, precipitate, or bootless 

Furthermore, the widespread tendency to call all psychology 
behavioristic which is not patently something else should be chal- 
lenged Even without the leadership of the band whose prophet 
was Watson, psychology twenty years ago was ripe for a try at 
the problems of everyday life where experimental factfinding 
could never be more than methodologically behavioristic, and in 
fact was most often only accidentally so Psychology ploughed up 
fields from, which it extracted entirely adventitious nourishment 
for the original behavioristic doctrines, simply because m those 
fields any besides commonsense methods of cultivation, i e re- 
search, would have been so out of place that it could never occur 
to anyone to propose their use 

Of behavioristic system-making there has been little Perhaps 
this can be counted for gam, hitherto The skeleton of a system is 
certain to be sketched before there is a sufficient body of facts to 
make it impressive It can not be an accident that persons ol 
practical and dogmatic temperament are drawn to behaviorism 
and that they are poor theorizers At any rate, for whatever 
reason, the roster of system making behaviorists is a short one 

Watson, fighting for a physiological and reflex psychology, led 
the assault against orthodoxy, and has ever since laid about him 
intrepidly with such weapons as the conditioned reflex and his 
theory of implicit language reactions Meyer formulated laws of 
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behavioral mechanics derived from a largely hypothetical nervous 
system Weiss was eager to prove that the materials of psycho- 
logical science were assimilable to a space-time frame of reference 
and that any opposed view could be traced to insufficient under- 
standing of social communication Lashley, emerging briefly from 
the experimental laboratory, showed that the supposedly unique 
and private data of introspective psychology could be identified 
with the data of physical science Holt, after long silence, is now 
brilliantly elaborating the implications of circular reflexes, con- 
ditioned reflexes, and “specific response” Other names might be 
cited, but for the most part they arc either o' those who have been 
willing to be 'behavioristic” rather than behavionsts or of those 
who have not sponsored a sustained and influential formulauon 
of first principles 

In the present volume Professor Tolman has done a unique 
thing He has given us not only a complete psychology but a 
behaviorism which ,, neither physiological nor metaphysmal I is 
a thoroughly intrabehavioral system, dependent on nLing ou 
side Itself except experimental observations of animal ana if 
behavior Its basis is in the facts and laws ofCn "Lharr 
IS shown by citation of experiments, and therefore ,n n u 
rantist sense, to be inherently purposive Many of these elmT 
menta ate recent and many are from Professor TnV ‘ ^ 
laboratory Their findings, pooled lor in^rma ,oI b 
citmgly significant ^ become ex 

Behavior is also shown to Dosses«; tlif. 
aerers a.rribnted to it by CerL^yctlo'gTwtf fmed of 
ticism and anti analytical bias It is made clear ther 
which occur on this earth because it is tenantra k ' 
men can happen as they do only by virtue of cprt^ and 

and objective” characteristics of behavior 4„ ", 

most neglected of these are the behavior oroH,, hitherto 

mediate between stimuli and responses for'^which W 
ployed the term reactum tendency The d "°°*™rth cm 
adjective is chosen advisedly) of Ptofessor°T I (the 

to earth these characters, and at woriymv oiit°,tf“" '“’'“"'g 
sometimes intricate details, sets a new sta H j elusive and 
theory Throuf’>’out his exposition a whoU* behavioristic 
fan mindf'^, d inform-' “v stifles every 
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it will certainly be amplified by himself and others as new and 
crucial research data come to light; it will not, I think, be radically 
revised, that is ‘‘disproved”; and it will never be discredited, that 
is, shown to be either fictitious or unnecessary. Behaviorism of 
this sort has come of age. 



INTRODUCTION 
TO THE SECOND PRINTING 


Caveat lector^ I am one of the fortunate many who have been 
students of Professor Edward Chace Tolman 

For all of Tolman s admirers, the reissuing of Purposive Be 
havtor in Animals and Men in 1967 is an occasion for wonder- 
ment It is so unexpected an event— and yet so nght a thmg to 
have happened 

Let me explain why it is so unexpected Purposive Behavior in 
Animals and Men, first published in 1932, represents one of the 
great systems of the Era of the System Builders in American 
psychology Those were the days when system building was an 
earnest and deadly affair Polemics and systems seemed to go 
hand in hand But Purposive Behavior in Animals and Men is 
uniquely free of solemnity and vitriol, for Tolman was that rare 
being among system builders who had a sense of humor about 
himself and his theonzing No matter what the subject, how ab 
stract the treatment, how cnlical of accepted dogma, Tolman's 
unpretentiousness and his wit are %vntlen into each page of this 
book But to say this is not to say that Tolman took his theonzing 
lightly His system of ‘Purposive Behavionsm,” which he ex 
pounds in this book, was as dear to him as his very life, but he 
was aware that, like his life, it was mortal— inevitably mortal He 
knew that, certainly in detail and perhaps even in pnnciple, he 
and all of his colleagues in the then flounshing and prestigious 
system building enterpnse would inevitably be proven wrong 
He knew that this was the way of all science And he was simply 
too honest to pretend othervMSc So, in this \ery book, the book 
which meant so much to him, he asked forgwcncss from the 
reader for presenting so long a mnniiscnpt “No mere s>stcm,'' 
he wrote m his preface, “is worth so many pages nor deserscs 
so hlionoiis and minute a treatment" Tins was not the tisinl 
pro forma stnltmtnt of humble self effacement expected of all 
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proud authors Tolman heheved what he sa.d-so much so thcd 
he was able to convince his students that he did not expect them 
to behave as though his system could have anything but a 
temporary heunstic value 1 know of no student of Tolman who 
ended as a ‘ disciple “ Even the most Tolmamac among us, there- 
fore, were prepared to see Purposive Behavionsm rather quickly 
relegated to footnote status m the Book of Progress of the Science 
which IS Psychology Certainly m 1932 we did not anticipate 
that anyone would show an interest in Turposiic Beliamor m 
Ammah and Men in the latter half of the twentieth century 
And, at first, our expectations seemed to be fulfilled For ex* 
penmental psychology, within a relatively few years after the 
publication of this book, began to grow away from Tolman’s 
“molar” approach, and even away from the exciting and novel 
experimental techniques which Tolman had invented and de- 
veloped to give substance to his theory New theories and systems 
‘-“molecular" instead of “molar” —and new experimental pro- 
cedures attracted the psychologist and helped shape his work m 
the laboratory Tolman and his Purposicc Bchactor in Animals 
and Men seemed forgotten But then a strange thing happened 
on psychology’s way to the 1960s The more molecular and so- 
phisticated experimental psychology became, the mote irrelevant 
and quaint did the post Tolmanian molecular theories and sys- 
tems become This became especially true for those psychologists 
who were being influenced by game theory, decision theory, and 
information theory Here and there, with the revival m the 
latter ’fifties and early ’sixties of interest in cognition, Tolmin's 
Purposive Behaviorism was tentatively revisited by sundry psy- 
chologists Many of these latter day cognitive psychologists found, 
or thought they found, something of value in what Tolman had 
had to say about “expectations,” “cognitive maps,” and “hy- 
potheses ” And as this happened, we who had been taught by 
Tolman to expect Purposive Behavior in Animals and Men to be 
superseded by ‘ better and more modem theories and systems, 
concluded what we had always secretly suspected— that Tolman 
had budded even better than he would have us believe 

Tolman’s system, as detailed m this book, is a ‘behavioristic” 
system for Tolman was a dedicated and loyal Behaviorist even 
though both he and his book were as thorns in the sides of the 
rest of the faithful It must be remembered that the Behaviorism 
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of Watson and his early followers suffered from all the faults of 
a revolutionary ideological movement Watsons Behaviorism 
saw nothing of value in what had gone before, either in psy- 
chology or philosophy, and the party line for the true Behavior- 
ist’s beliefs was laid do%vn in detail and allowed of no deviation 
Quite aside from the merits of Watson’s case, that kind of dog- 
matism, ngidity, and self-nghteousness was completely foreign to 
Tolman’s personality And in this book he wrote his dissent 

To get a picture of what Behaviorism was in the 1920’s and 
early 1930’s— and of how it irritated Tolman— let me quote from 
his autobiographical essay 

I did not like Watson's treatment of each single stimulus and each 
single response as a quite insulated phenomenon I con 
ceived that a rat running a maze must be learning a pattern and not 
just having connections behveen atom like stimuli and atom like re- 
sponses ‘stamped m' or ‘stamped out’ whether by exercise or by effect 
[I began to have] a growing belief that a really useful Behavior- 
ism would not be a mere ‘muscle twjtchism’ such as Watson's It soon 
appeared to me that ‘responses,’ as significant for psychology, are de 
fined not by their physiological details, but rather by the sort of re 
arrangements between organism and environment which they 
achieve [There was] the further notion that purpose and cogni 
tion are essential descriptive ingredients of any such non physio- 
logically defined behavior I also spent considerable effort in 
trying to translate some of the familiar pre behavioral concepts such 
as ‘sensation,’ ‘emotion,’ ‘ideas,’ and ‘consciousness’ into these new, 
non physiological behavioral terms 

Despite all this, Tolman firmly believed that within the natural 
science approach, which he thought charactenzed Behavionsm, 
lay the salvation of psychology All that was necessary was to 
make Behavionsm sensible! 'This book, which sought to make 
Behavionsm sensible, restricted itself almost entirely to the ex- 
penmental study of the rat (see his dedication) His use of rats, 
however, never restncted his cunosity and interests m matters 
psychological Reading this book and worrying with Tolman 
about the behavior of a rat m a maze is to worry about a verv 
wide range of psychological phenomena indeed 

Purposive Behavionsm was charactenzed by two major altn- 
butes The first of these is breadth Above all else, Tolman would 
never let us forget that behavior is a complex and multi de- 
termined thing Not for him was the narrowly conceived mono- 
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lithic system He steadfastly maintained that an adequate system 
must encompass all psychological data Let me cite j; 

Learning theonsts of Tolmans time had started on their futile 
(even unto this date) search lor one or two -univeTsal nostrums> 
such as “The Law of Effect” or “Conditioning,” nhich noulQ 
explain the leammg process Tolmans expenmenls sought to 
make it clear that the learning process was not amenable to easy 
analysis by these or any other universal simples Tolman s formu- 
lation of the problem of leammg was broadly conceived It had 
room for motivational, perceptual, genetic (he was the first 
psychologist to do behavior genetics expenmentation and was the 
sole Behaviorist to challenge the extreme environmentalism of 
the 1920's and early 30’s), emotional and many other vanables 


and families of vanables 

Some system-builders, especially those who cane shortly after 
Purposive Behavior in Animals and Men, sought to “pare down” 
their systems to mathematical statements, filled curves, or "hypo- 
thetico deductive” syllogisms Where others tned (because their 
formulations were simple enough to permit such attempts) and 
lost (precisely because their formulations were so simple), Tol- 
man never tned at all This book, thus, presents a “scheme,” not 
a set of easily testable theones This is Tolman’s strength and 
his weakness Because he wanted to consider everything which 
mattered, the all-mclusiveness of his system gave a unifying 
appearance to the many-splinlered thing called psychology Clin- 
ical, social, industnal, cognitive, and leammg psychologists re- 
paired thereto and have found comfort in Tolman’s scheme— a 
scheme which promised to show that psychology is a many- 
splendoured unified thing Whatever the realities behind that 
promise, Tolman’s system does have the negative, but not in- 
considerable, virtue of discouraging the easy promulgation of 
vague and ovei simplified descnptions of behavior and equally 
ambiguous and undernourished “explanatory principles ” 

The second great attnbule of Tolman’s system building was his 
insistence upon looking for the event behind the easily observ 
able He believed that correlations between stimulus and response 
could have theoretical value only m terms of intervening van- 
ables such as cognitions, expectations, insights and purposes- 
dynamic central processes which intervened between stimulus and 
response But these concepts were in scientific disrepute at that 
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time They were accused of bemg vague and mentalistic Tol- 
man addressed himself to this problem with his rats, and invented 
an experimental method for infemng and measuring cognitions, 
expectations, insights and purposes in both animals and men 
from clearly defined behavioral data This method had both 
scientific respectability and philosophical sophistication With 
the publication of this book, many of these concepts were found 
acceptable by even some of the most hard bitten of the behavior 
ists, and could, for the first time, be used effectively in the 
scientific analysis of behavior 

Thus we had the wondrous paradox that it was actually Tolman 
and his rats who sought to give back to psychology its mind— 
its insights, its cognitions, its purposes And this, I believe, played 
a crucial role in shaping the history of Amencan psychology It 
IS questionable whether the “people psychologists'— the social, 
clinical, child, or cognitive psychologists— would have found 
enough solace or ment in “muscle twitch” Behaviorism or “saliva- 
drunk’ conditioning to pay any attention at all to what the 
“great learning theorists” were doing Most psychologists would 
long ago have left the theoretiaan encapsulated within the labora 
tones, unnoticed and unmissed by contemporary psychology But 
Tolman’s version of Behavionsm seemed to hold forth the promise 
of relevancy, and by so doing it helped to preserve animal ex- 
perimentation, learning theory, and Behaviorism as viable forces 
in the development of Amencan psychology 
Shortly after the Second World War (and perhaps because of 
it) Amencan psychology pretty much completely outgrew its 
iear oi investigating and searching lor fhc “’mind" "No longer 
were most ps>choIogists brou beaten, by the threat of being 
damned as unscientific, into asserting that people were merely 
untidy and unnccessanly complex \ersions of the “molecular” 
theoretician s ONcrsimplified model of a rat, dog, or even a pigeon 
Our journals and our editors--c\cn the most respectable of them 
—began to suffer the use of such words and concepts as “beliefs,” 
and “cognitive dissonance,” and "strategies” and “plans’ m “think- 
ing” and “cunosit) ” Among the most interesting of these de- 
velopments IS what has happened with the ph>siological ps>- 
chologists, the most fiounshing tnl>c among conli inporar> ex- 
penmenlahsts As ph> siological ps>cholog> discovered evtr new 
and wondrous complexities and differentiations m the nervous 
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system-even in the nervous system of the fish— they began to 
throw overboard the simplistics of "molecular” theory. They, too, 
found it essential to set out on a search for more “molar” descrip- 
tions of behavior, for parameters which would do justice to a 
functioning “mind” (even of a fish) rather than to the move- 
ments of wheels and chains of a lifelike model 
Purposive Behavior in Animals and Men deserves a revisit in 
these new searchings It would be so right a thing to happen if 
Tolman and his rats set us nght againl 


David Krech 

Bcrlceley, California 
March, 1967 



PREFACE 


This book has grown out of an experimental interest in animal 
learning grafted upon an arm-chair urge towards speculation. 
And the result, as might have been expected, is neither a complete 
and unbiased account of all the experimental work on animal 
learning nor a brief and concise presentation of a system of psy- 
chology. I should like to apologize, therefore, in two particulars. 
First, I would ask forgiveness in that, as a presentation of a sys- 
tem, this book is not shorter and more to the point. No mere 
system is worth so many pages nor deserves so laborious and 
minute a treatment. And, secondly, I would ask the reader’s in- 
dulgence— especially if he be himself an animal psychologist — in 
that my citations of the experiments on animal learning have 
certain large lacunse. Very obviously, I have reported only those 
experiments with which I personally happened to be most fa- 
miliar. But this does not mean that they were necessarily better 
or more important, even for my own argument, than would have 
been other experiments with which I happened to be less well 
acquainted. 

Further, I would like to be pardoned for having introduced so 
many new terms and misused so many old ones, although, to be 
sure, I have sought to lessen somewhat the resulting task for the 
reader by the inclusion of a glossary. Such a glossary will, I hope, 
be found useful for refreshing the reader’s memory in later por- 
tions of the book as to the definitions of terms provided in earlier 
portions. Or, again, in a few cases it may be helpful for finding 
the definitions of certain terms introduced early which, however, 
are not defined by the text itself until later. Or, finally, the perusal 
of this glossary as a whole may even serve as a convenient way of 
reviewing and summarizing the entire doctrine. 

I wish now, once and for all, to put myself on record as feeling 
a distaste for most of the terms and neologisms I have introduced. 

I especially dislike the terms purpoie and cognition and the title 
Purposive Dehaxnor. 1 have, I believe, a strong anti-theological 
and anti-introspcaionistic bias; and yet here ray words and my 

xvii 
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title seem to be lending support to some sort of an uUtmalcly 
teleological and ultimately mentalistic interpretation of animal 
and human behavior Actually, I have used these terms purpose 
and cognitxon, and the various denvates and synonyms 1 have 
coined, m a purely neutral and objeaive sense Yet I know that, in 
spite of this fact, most readers will persist in believing that I mean 
by purposes and cognitions entities ultimately sub3cctive in char- 
acter and metaphysically teleological in import I can but hope 
that all such readers will read and reread the glossary 


My indebtedness to the many students whose ideas have stimu- 
lated me (which ideas I have no doubt often quite shamelessly 
appropriated as if they were my own) can never adequately be 
stated If It had not been for these students, this book could not 
have been written From Professor Warner Brown and my other 
colleagues m the psychology department of the University of Cali- 
fornia I have received indulgence, forbearance, and encourage- 
ment To Miss Esther W Robinson I give thanks for constant 
help and assistance in the ordering and correlation of manuscript, 
cuts, and proof 

To Dr Willis D EUis and to Dr Katherine A Williams, who 
have read, criticized, and advised at many different stages, I owe 
more than I can attempt to thank them for If the argument has 
any semblance of form and order or of sense, it is due to them 
To Professor Richard M Elliott, the editor of this series, I also 
owe much sound criticism, which I have taken to heart and sought 
to meet, as best I might, in a final rewriting 

Lastly, in inscribing this book to M N A (Af«j norvegicus 
allnnns) 1 have sought to indicate where perhaps, most of all, the 
final credit or discredit belongs 

r> E C T 

Berkeley Cahfornta, 

Aprxl 14, zg^i 
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PART I 

BEHAVIORISM— WHEREFORE AND WHAT 
SORT 



The motives which lead to the assertion of a behaviorism are 
™ple All that can ever actually be observed m fellow human 
beings and m the lower animals is behavior Another organism’s 
private mmd, if he have any, can never be got at And even the 
supposed ease and obviousness of looking within” and observ- 
processes, directly and at first hand, have 

meoct; “""O'’ ■" '-8= chi- 

merical, the dictates of introspection” have been shown over 

whichT.yTe'r"eo‘btatr'‘'^" 

prJct«''"rZt'"' *■" mental 

dynamic 

“tith": 

erts an emotional appe^al became\t''r bdravionsm el- 

simple, actually we shall find it recondnT'diffi if 

hope, scientific difficult, but, we may 



BEHAVIOR, A MOLAR PHENOMENON ^ 


I. Mentalism vs. Behaviorism 

T he mentalist is one who assumes that “minds” are es- 
sentially streams of “inner happenings.” Human beings, 
he says, “look within” and observe such “inner hap- 
penings.” And although sub-human organisms cannot thus “look 
within,” or at any rate cannot report the results of any such 
lookings within, the mentalist supposes that they also have 
“inner happenings.” The task of the animal psychologist is con- 
ceived by the mentalist as that of inferring such “inner happen- 
ings” from outer behavior; animal psychology is reduced by him 
to a series of arguments by analogy. 

Contrast, now, the thesis of behaviorism. For the behaviorist, 
"mental processes” are to be identified and defined in terms of 
the behaviors to which they lead. “Mental processes” arc, for the 
behaviorist, naught but inferred determinants of behavior, which 
ultimately are deducible from behavior. Behavior and these in- 
ferred determinants are both objectively defined types of entity. 
There is about them, the behaviorist would declare, nothing pri- 
vate or “inside.” Organisms, human and sub-human, are biologi- 
cal entities immersed in environments. To these environments 
they must, by virtue of their physiological needs, adjust. Their 
"mental processes” are functionally defined aspects determining 
their adjustments. For the behaviorist all things are open and 
above-board; for him, animal psychology plays into the hands of 
human psychology.® 

* Much of the argument of the present chapter has already appeared in the 
following articles' 

E- C. Tolman, A new formula for behaviorism, Psychol Pfv, 1922, 29, 44*S3' 

, Behaviorism and purpose, /, PAi/, 1925, sa, 36-41. 

~ — , A behavioristic theory of ideas, Pjyekot. Pm, 1926, 5, 352-369 

* It u obvious that we have ovenlmplifit^ the views of both “mentalist” 
»nd “behaviorist.” One ought no doubt to eschew any attempt to envuage 


4 Behaviorism — ^Wherefore and What Sort 


2. Behaviorisms and Behaviorisms 

The general position adopted in this essay will be that of be- 
haviorism, but it will be a behaviorism of a rather special variety, 
for there are behaviorisms and behaviorisms. Watson, the 
arch-behaviotist, proposed one brand. But others, particularly 
Holt, Perry, Singer, de Laguna, Hnnter, Weiss, Lashley, and 
Frost, have since all offered other rather different varieties.’ No 
w” comparison of all these can be attempted. 

We shall here present merely certain distinctive features as a 
way of introducing what is to be our own variety. 

3. Watson: The Molecular Definition 

Watson, in most places, seems to describe behavior in terms 
lsrr^„onsrh“''r‘’““ stimuli and 

TnT; sSoVr:ermr xf ‘ 

statement of hfsdocSrL wr^mt ’'"*’ ” 

ology. Only'b psy3iJ£g“^”e'havrtoSSd® “1,"^ I" 

of the term. In the psycholoeical labor!? somewhat the usage 
™th relatively simple^ factms such afo?’ dealing 

of different lengths, the effect of soimH*' waves 

tempting to Isolate their effects UDo?ib.*!i'^'*’ 
speak of stimuli. On the otlipr adjustment of men, we 

reactions are more complex a-; fnw * '''hen factors leading to 

progr«, « . to« ■ , world, 

proves* as a too simple contest between ‘W 

chology for Ed.ot.c, PiJvJo/op,, ^ "“'S™ E G Boring, Psy- 
‘M’h PP ,“S-r 7 ) B„, ihr ,L'g° JW p'"’"'. Man, Clark Univ. 
•W McDougall (Men or Robou T.V w 8'“' 

ark Un.v Pres,, .5,6], p 277) de’eUrS ifc 'P’^ [Worcester, Mass, 

chology as the stndy of behavior He s,^ "? *" "" define psy- 

attempt to remedy thu ,1,15 rf agav, fie''’,?"® “ WOS I began my 

ps^ology] by proposing to define psychdoj;. "’deqnacies of an “Idea” 
du^ using the word ‘positive’ to dotinguBW f* P08‘t‘ve science of con- 

Hr"! “"'‘"’V “ ’ho, his PsyrJafoS Jis! "i""’ 'E’ "om’t.vc sei- 

Hennr Holt and Company. ,5,7)' p Jf’,™ /'“dj „f york, 

he pmitive scenee of the behavmr of livInirTL Psychology a, 

me! toT"* “’dll or disSedit 

given to Watson (Psychology as a behav,- ^ P”ist certainly be 

=0. -58 .77, Image and altfet," "T?, P-VcHaf J!e», .9.3, 

1913, to, «,.7,S) pp, anJvs? Se, AfrtS 

ir''T7” rP’b see A different 

Ptycto/oo (Cambridge, Mass, Sc.-An^.^j )fp^ and 
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we speak of situations, A situation is, of course, upon final analy- 
sis, resolvable into a complex group of stimuli. As examples of 
stimuli we may name such things as rays of light of different 
wave lengths; sound waves differing in amplitude, length, phase, 
and combination; gaseous particles given off in such small diame- 
ters that they affect the membrane of the nose; solutions which 
contain particles of matter of such size that the taste buds are 
thrown into action; solid objeas which affect the skin and 
mucous membrane; radiant stimuli which call out temperature 
response; noxious stimuli, such as cutting, pricking, and those 
injuring tissue generally. Finally, movements of the muscles and 
activity in the glands themselves serve as stimuli by acting upon 
the afferent nerve endings in the moving muscles. . . . 

“In a similar way we employ in psychology the physiological 
term ‘response,* but again we must slightly extend its use. The 
movements which result from a tap on the patellar tendon, or 
from stroking the soles of the feet are ‘simple’ responses which 
are studied both in physiology and in medicine. In psychology 
our study, too, is sometimes concerned with simple responses 
of these types, but more often with several complex responses 
taking place simultaneously.” ■* 

It must be noted, however, that along with this definition of 
behavior in terms of the strict physical and physiological muscle~ 
twitches which make it up, Watson was apt to slip in a different 
and somewhat conflicting notion. Thus, for example, at the end 
of the quotation just cited he went on to say: 

“In the latter case [that is, when in psychology our study is 
trith several complex responses taking place simultaneously] we 
sometimes use the popular term ‘act’ or adjustment, meaning 
by that that the whole group of responses^ is integrated in such 
a way (instinct or habit) mat the individual does something 
which we have a name for, that is, ‘takes food,* ‘builds a house,* 
‘swims,* ‘writes a letter,* ‘talks.**** 

Now these “integrated responses** have, perhaps, qualities dif- 
ferent from those of the physiological elements which make them 
up. Indeed, Watson himself seems to suggest such a possibility 
when he remarks in a footnote to his chapter on “Emotions**: 

“It is perfectly possible for a student of behavior entirely 
ignorant of the sympathetic nervous system and of the glands 

*J. B. W»uon, J*jyfAofoxy from tkr StOTidpeint of a Bekewerin (PhUtdel- 
J. B. Lippincott Coaipany, 1919), pp. *0 (Refexenccs »aaje foe 1959 
edition.) 

• Of. rtf, pp. j I f. 
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and smooth muscles, or even of the central nervous system as 
a whole, to write a thoroughly comprehensive and accurate study 
of the emotions — the types, their interrelations with habits, their 
role, etc ” ® 


This last statement seems, however, rather to contradict the 
preceding ones For, if, as he in those preceding citations con- 
tended, the study of behavior concerns nothing “but stimuli as 
the physicist defines them,” and “muscle contraction and gland 
secretion as the physiologist describes them,” it certainly would 
not be possible for a “student of behavior entirely ignorant of 
the sympathetic nervous system and of the glands and smooth 
muscles, or even of the central nervous system as a whole, to 
write a horonghly eomprehens.ve and accurate study of the 
emotions ' 

pronouncement,’ we find Watson 
making statements such as the following 
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fined behavior in terms of its strict underlying physical and 
physiological details, i.e., in terms of receptor-process, conductor- 
process, and effector-process per se. We shall designate this as 
the molecular definition of behavior. And, on the other hand, he 
has come to recognize, albeit perhaps but dimly, that behavior, 
as such, is more than and different from the sum of its physio- 
logical parts. Behavior, as such, is an “emergent” phenomenon 
that has descriptive and defining properties of its own.® And we 
shall designate this latter as the molar definition of behavior.*® 

4. The Molar Definition 

It is this second, or molar, conception of behavior that is to be 
defended in the present treatise. It will be contended by us (if 
not by Watson) that “behavior-acts,” though no doubt m com- 
plete one-to-one correspondence with the underlying molecular 
facts of physics and physiology, have, as “molar” wholes, certain 
emergent properties of their own. And it is these, the molar 
properties of behavior-aas, which are of pnme interest to us as 
psychologists. Further, these molar properties of behavior-acts 
cannot in the present state of our knowledge, i e., prior to the 
working-out of many empirical correlations between behavior and 
its physiological correlates, be known even mferentially from a 
mere knowledge of the underlying, molecular, facts of physics and 

* For a very clear summary of the various different notions of “emergence 
which are now becoming so popular among philosophers see W McDougail, 
Modern Materialism and Emergent Exmlution (New York, D Van Nosirand 
Company, Inc, 1929) It should be emphasized, however, that in here desig- 
nating behavior as having “emergent” properties we arc using the term in a 
descriptive sense only We are not here aligning ourselves with any philo- 
sophical interpretation as to the uliunaie philosophical status of such emergents 

“Emergent” behavior phenomena arc correlated with ph>siological phe- 
nomena of muscle and gland and sense organ But descriptively they arc dif- 
ferent from the latter Whether they are or are not ultimately in some meta- 
physical sense completely reduablc to the latter we arc not here attempting to 
say 

*®The distinction of molar and molecular behaviorism originates with C D 
Broad {The Mind and Its Place in Nature [New York, Harcourt, Brace and 
Company, and impression, 1929], pp 6t6 f ), and was suggested to us ^ 

D C. UTllums (A metaphysical interpretation of behaviorism. Harvard PhD 
thesis, 1928). Broad intends primarily to distinguish behaviorism which ap- 
peals only to Jofne gross observable activity, from behavKsrIsm which must 
appeal to hypothetical processes among the molecules of the brain and nervous 
system 
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physiology For, just as the properties of a beaker of water are 
not, prior to experience, in any way envisageable from the prop- 
erties of individual water molecules, so neither are the proper- 
ties of a ‘ behavior act” deducible directly from the properties of 
the underlying physical and physiological processes which make 
It up Behavior as such cannot, at any rate at present, be deduced 
from a mere enumeration of the muscle twitches, the mere motions 
qua motions, which make it up It must as yet be studied first 
hand and for its own sake 

An act qua ‘ behavior’ has distinctive properties all its own 
These are to be identified and described irrespective of what- 
ever muscular, glandular, or neural processes underlie them These 
new properties, thus distinctive of molar behavior, are presumably 
strictly correlated with and, if you will, dependent upon, physio- 
logical motions But descriptively and per se they are other than 
those motions 


A rat running a male, a cat getting out of a puzzle box, a 
man driving home to dinner, a child hiding from a stranger, a 
nZl gossiping over the telephone, a 

of InTen u m'"' = P^V'^hologist rec.tmg a list 

mSst b Lted ‘“f And It 

Srredto or wehr ;" ^ 

mctL ne;ef:nX7F:f.L:fi“"'" ^="“7 
sufficiently Identifying properties of 


5 Other Proponents of a Molar Definition 

It must be noted now further that e. t 
-this notion that behavior presents ch 
properties of its own, which are other thaT'he 
underlying physics and physiology Jh,, b7n , 1 

theorists than ourselves In pa^„l„ , 
made to Holt, de Laguna. wLs, and 


of meeting h'nlugist is so fearful 

P 7 , tnat he hastens to analyse 
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every case of behavior into its component reflexes without ven- 
turing first to observe it as a whole ” “ 

“The phenomena evinced by the integrated organism are no 
longer merely the excitation of nerve or the twitching of muscle, 
nor yet the play merely of reflexes touched off by stimuli These 
are all present and essential to the phenomena m question, but 
they are merely components now, for they have been integrated 
And this integration of reflex arcs, with all that they involve, into 
a state of systematic interdependence has produced something 
that IS not merely reflex action The biological sciences have long 
recognized this new and further thing, and called it ‘behavior * ” “ 

De Laguna 

“The total response initiated by the distance receptor and re- 
inforced by the contact stimulus (eg, reaching out toward, peck- 
ing at, and swallowing) forms a functional unit The act is a 
whole and is stimulated or inhibited as a whole Where be- 
havior IS more complex, we still find a similar relationship”’* 

“The functioning of the group (of sensory cells] as a whole, 
since It is a functioning, and not merely a ‘chemical discharge* 
IS not m any sense a resultant of the functioning of the separate 
cells which compose it ” 

Wetss 

The investigation of the internal neural conditions form part 
of the behaviorist*s programme, of course, but the inability to 
trace the ramifications of any given nervous excitation through 
the nervous system is no more a restriction on the study of ef- 
fective stimuli and reactions in the educational, industrial or 
social phases of life, than is the physicist’s inability to determine 
just what is going on m the electrolyte of a battery while a 
current is passing, a limitation that makes research in electricity 
impossible ” “ 

” E. B Holt The Freudian Wish (New York, Henry Holt and Company, 
191s) P 78 

cit , p 155 The present chapter as well as most of the subsequent 
ones, was written before the appearance of Holt s most recent book {Animal 
FiTrve and the Learning Process (New York Henry Holt and Company, I 93 l 3 ) 

’’Grace A dc Laguna Speech Its Function and Development (New Haven, 
Yale Univ Press 1927) pp 169 f 

Grace A de Laguna Sensation and perception / Philos Psychol Sci Meth , 
*916 13 617-630 p 630 

**A P Weiss The relation between ph)Siologieal psychology and behavior 
pi>cho’ogy / Pkilos Psychol Set Meth 1919 x6 626-634 P 634 Cf also 
A Tieorelicai Basis e/ Human Behavior (Columbus Ohio R G Adams Com 
r^ny, 1925), esp chapter VI 
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Kantor 

“Psychologists are attempting to express facts more and more 
m terms of the complete organism rather than in specific parts 
(brain, etc ) or isolated functions (neural) ” 

‘Briefly, psychological organisms, as differentiated from bio- 
logical organisms, may be considered as a sum of reactions plus 
their various integrations”” 


6 The Descriptive Properties of Behavior 
as Molar 

Granting, then, that behavior qua behavior has descriptive 
properties of us own, we must next ask ;ust what, in more detail, 
these identifying properties are 

>s to be found in the 
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the further fact that such a getting to or from is characterized 
not only by the character of the goal-object and this persistence 
to or from it, but also by the fact that it always involves a spe- 
cific pattern of commerce-, intercourse-, engagement-, com- 
munion-with such and such intervening means objects, as the 
way to get thus to or from ” 

For example, the rat’s running is a getting to food which 
expresses itself in terms of a specific pattern of running, and of 
running m some alleys rather than in others Similarly the be- 
havior of Thorndike’s kitten is not merely a getting from the 
confinement of the box but it is also the exhibition of a specific 
pattern of biting, chewing, and clawing such and such features 
of the box Or, again, the man’s behavior is not merely that of 
getting from his office to his be-wife ed and be pantry-ed home. 
It IS also the doing so by means of such and such a specific pat- 
tern of commerce with the means objects — automobile, roads, 
etc Or, finally, the psychologist’s behavior is not merely that of 
getting to an offer from another university, but also it is char- 
acterized m that It expresses itself as a specific pattern of means- 
activities or means object commerces, viz, those of reading aloud 
and reciting nonsense syllables, of recording the results of these, 
and a lot of other bosh besides, in a Protokoll, and later m a 
typed manuscript, etc 

As the third descriptive feature of behavior-acts we find that, 
m the service of such getting' to and from specific goal-objects 
by means of commerces with such and such means-objects, be- 
havior-acts are to be characterized, also, m terms of a selectively 
greater readiness for short (i e , easy) means activities as against 
long ones Thus, for example, if a rat is presented with two al- 
ternative spatial means-object routes to a given goal-object, one 
longer and one shorter, he will within limits select the shorter 
And so in similar fashion for temporally and gravitationally 
shorter means-objcct routes And what thus holds for rats will 
hold, no doubt, in similar and even more distinctive fashion for 
still higher animals and for man But this is equivalent to saying 
that this selcctivcness to\Nards means-objects and means routes 

**Th«c termt comnnee , tntfreoune , engagrmfrt , eonnunion vitk, *rc 
auemplj *t describing a peculiar son of mutual interchange between a be 
havior-act and the environment which we here have in mind But for convenience 
we shall hereafter use for the most part the single term eommrrcf'tntk 
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poses and cognitions which are thus immediately, immanently,*^ 
in behavior are wholly objective as to definition They are defined 
by characters and relationships which we observe out there in 
the behavior We, the observers, watch the behavior of the rat, 
the cat, or the man, and note its character as a getting to such 
and such by means of such and such a selected pattern of com- 
merces-with It is we, the independent neutral observers, who 
note these perfectly objective characters as immanent in the 
behavior and have happened to choose the terms purpose and 
cognition as generic names for such characters 


The Objective Definition of Behavior Purposes 


Let us consider these immediate dynamic characters which 
call purpose and cognition in more detail, we begin with 
^rpose^ By way of illustration, take the case of Thorndike’s cat. 

cat’s purpose of getting to the outside, by bursting through 
file confinement of the box, is simply our name for a quite ob- 
jective character of his behavior It is our name for a determinant 
of the cat’s behavior which, it will now appear, is defined in the 
ast analysis by certain facts of learning Thorndike’s description 
0 the actual behavior reads 


of would show evident signs 

iscomfort and of an impulse to escape from confinement It 
h squeeze through any opening, it claws and bites at the 
cl/^ Wire, It thrusts its paws out through any opening and 
stri^^ everything it reaches, it continues its efforts when it 
the anything loose and shaky, it may claw at things within 
• • • The vigor with which it struggles is extraordinary 
of'ginal notions both of the immediate purpostveness and of the unme- 
‘i? 8 '“l'vcness of behavior 

totrttlf he noted that purposiveness and cognitiveness seem to go 

U ‘f conceive behavior as purposive we pan passu conaive 

has 1 ir ** This complementary character of purpose and cognition 

been emphasized by McDougall {Modern Matenaltsm andEmer 
llll «*^*v*°” [New York D Van Nostrand Company Inc^ 1929] Chapter 
Pose *J!i. ^ ''■ho also points out in some detail that there is 

cognition” (The cognitive interest and its refinements / Phdos , 
bdirfi f ^^ 5 ) And that all forms of purposive behavior 
PkSnt usuc” (The mdependent vanabilny of purpose and belie / 

*8 169-180) See also R. B Perry, The appeal to reason Phdos 

*9 » 30. ,31169 

j mmflBenf is used by us sn a purely colorless sense to mean 
'^ 1 ' „ bduv»r (See Glos..or) 
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is relative to the means-end "direction” and "distance” of the 
goal-object The animal when presented with alternatives al- 
ways comes sooner or later to select those only which finally get 
him to, or from, the given demanded, or to-be-avoided, goal- 
object or situation and which get him there by the shorter com- 
merce-with routes 

To sum up, the complete descnptive identification of any 
behavior-act per se requires descriptive statements relative to (a) 
the goal-object or objects, being got to or from, (b) the specific 
pattern of commerces with means-objects involved m this get- 
ting to or from, and (c) the facts exhibited relative to the 
selective identification of routes and means-objects as involving 
short (easy) commerces with means-objects for thus getting to 


7. Purposive and Cognitive Determinants 
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themselves to have a certain result, should denve a tendency to 
occur from this fact, and that other acts, proving not to have 
the result, should denve from that fact a tendency to be ex- 
cluded It IS necessary that acts of the eligible type and of the 
ineligible type should occur tentatively, and then take on a 
stable or dispositional character according to the result.” ** 

Finally, it must be noted that McDougall has also sponsored 
a seemingly similar doctnne For he, like Perry (and our- 
selves), finds that behavior, as such, has distinctive properties 
of Its own, and these distincti\e properties he ates as six 

(i) “a certain spontaneity of movement”, (2) “the per- 
sistence of activity independently of the continuance of the im- 
pression which may have initiated it”, (3) “vanation of direc- 
tion of persistent movements”, (4) [the] “coming to an end of 
the animaPs movements as soon as they have brought about a 
particular kind of change in its situation”, (5) “preparation for 
the new situation toward the production of which the action 
coutnbutes”, (6) “some degree of improvement m the effective- 
ness of behavior, when it is repeated by the animal under 
similar arcumstances ” 

And the first five of these, he says, indicate purpose Mc- 
Dougall’s doctrine also seems, therefore, at least superficially, 
very similar to ours 

It must be noted, however, that he does not particularly 
emphasize the sixth character, “some degree of improvement” 
— le, the “doality” of behavior which, as we see it, following 
Perry, is the crow-n and significance of the other five** 

B Ftxxj JJociTity anrf purposiveness ftycAoC Rev tgtS ^s, i ia p 
13 f This cmphasu upon the doc 3 ity of behavior as the definition of its pur- 
posi%Tntss (and also of its cognn.n’eness) has been expanded by Perry in other 
places to wit Purpose as systematic unity, Atonist, 1917 * 7 * 35* 375 *0^ 
Purpose as tendency and adaptation Phtlos Rev, 1917 * 6 , 477 495 A be- 
bavwfutic \iew of purpose / Philos^ 1921, 18, 85 105 The independent san- 
abUily of purpose and belief / PAdoj 19x1, 18, 169-180 The cognitive interest 
and Its refinements / Pkdos , 192* x8, 365 37$ TTie appeal to reason Phdot 
Rev 1921, 30, 131 169 and Cen/ral Tkeory of Palue {New York, Longmans 
Green & C^o., 19-6), pp 288 f 

**\\ McDougiU Ottjfin/ 0/ PryeJtQlogy (New York, duties Scribner’s Sons 
I 9 * 3 )» Chapter II pp 44 46 ice also bis Purposive or mechanical ptjcholegy, 
Ptyeiol Rev, 1923 30 273 288 

In this connectica it may be remarked parenthetically that we formerly 
tended to side with McDougiU (E. C Tolman Irstnct and purpose Pryekol 
Rev^ 1920, 37, XI7 233 also Behatsaruia ard purpose / Pkdof^ 33 

35-41) That u we then tended to bcid that purpcee raig'-t be aaid to ishe»e 
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For eight or ten minutes it wiU claw and bite and squeeze “'C“‘ 
sandy® And gradually all the other non successlul 
will he stamped out and the particular impulse leading to tne 
successful act will be stamped in by the resu ting pleasure unt h 
after many trials, the cal will when put m the box, immediately 
claw the button or loop m a definite way ” 


We note two significant features in this description (a) the 
fact of the behaving organism s readiness to persist through trial 
and error, and (b) the fact of his tendency on successive occa- 
sions to select sooner and sooner the act which gets him out 
easily and quickly — le, the fact of docility And it is these 
two correlative features which, we shall now declare, define 
that immediate character which we call the cat’s purpose to 
get to the freedom outside The doctrine we here contend for 
is, m short, that wherever a response shows docility relative to 
some end — wherever a response is ready (a) to break out into 
trial and error and <b) to select gradually, or suddenly, the more 
efficient of such trials and errors with respect to getting to that 
end — such a response expresses and defines something which, 
for convenience, we name as a purpose Wherever such a set 
of facts appears {and where save in the simplest and most 
rigid tropisms and reflexes does it not^), there we have ob 
jectively manifested and defined that which is conveniently called 
a purpose 

The first clear recognition and pronouncement of this fact 
that the docility of behavior is an objective definition of some 
thing appropriately to be called us purposiveness, we owe to 
Perry In an article published m 1918 he wrote 

“If the kitten should be excited to effort by the mere ap- 
pearance of a button m a vertical position, if these efforts 
should continue until a way was hit upon to turn it horizon- 
tally, and if the random efforts should then be replaced by 
a stable propensity to perform the successful act, then we could 
say that the kitten was trying to turn the button ” [i e , 
purposing the turning of the button] * In order that an organism 
may be said to act in a certain way because of [by virtue of 
purposing] 3 certain result, it is necessary that acts, proving 
«E. L 7110016 kc Antmal InteUgnee (New York The Macmllan Com 
pany 1911) p 35 f 

«V.cbster dehnes donlay aa U) teachableness doclcness (b) will ngness 
\t> be UMgbt 01 VTaned submiss v<ncss iractablcness We me 11 throughout 
vn il c sense el teachableness (See Glossary ) 
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act can be shown to be docile relative to, and may pari passu be 
said cognitively to assert: (a) the character of a goal-object, 
(b) this goal-object’s initial “position” (i.e., direction and dis- 
tance) relative to actual and possible means-objects, and (c) the 
characters of the specifically presented means-object as capable 
of supporting such and such commerces-with. For, if any one of 
these environmental entities does not prove to be so and so, the 
given behavior-act will break down and show disruption. It will 
be followed by subsequent alteration. It is, then, such contin- 
gencies in the continuance of any given behavior-act upon en- 
vironmental characters actually proving to be so and so, which 
define that act’s cognitive aspects. 

The fact of these cognitive aspects is readily illustrated in the 
case of a rat’s behavior in the maze. After a rat has once learned 
a given maze his behavior is a very specific dashing through it. 
But the continued release upon successive occasions of this same 
very specific dashing can easily be shown, experimentally, to e 
contingent upon the environmental facts actually proving to be 
so and so. It is contingent upon the food at the goal-box actua y 
proving to have such and such a character. It is also contingent 
upon such and such alleys actually proving to be best and 
shortest way to that food. And, finally, this dashing is contingent 
upon these alleys actually being shaped the way they are. or, 
if any of these environmental facts be unexpectedly change , i.e., 
no longer prove to be so and so, this given behavior, this given 
dashing, will break down. It will exhibit disruption. Its continu- 
ing to go off as it does constitutes, then, the objective exp^ssion 
of a set of Immediate contingencies. Its continuing to 6® ° 
does asserts that the environmental features have those c aracters 
for which such behavior does not break down. And it is sue 
contingencies (assertions) for which the generic name cognitions 
seems appropriate. 

10. The Organism as a Whole 

The above doctrine that behavior is docile and, as docile, 
purposive and cognitive, also means, it should now e pointe 
out, that behavior is always an affair of the organism as a ^ 
and not of individual sensory and motor segments ° 

situ, exclusively and by themselves. For such dwihtics, as we 
have illustrated, mean shifts and selections an su stitutions 
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And one further difference must also be emphasized For 
whereas, for Professor Perry and for us, purpose is a purely 
objectively defined variable, which is defined by the facts of 
tnal and error and of resultant docility, for Professor Mc- 
Dougall, purpose seems to be an mtrospectively defined sub- 
jective ‘somewhat,’ which is a something other, and more than, 
the manner in which it appears in behavior, it is a “psychic,” 
“mentahstic” somewhat, behind such objective appearances, and 
to be known in the last analysis through introspection only This 
difference between our point of view and McDougall’s is funda- 
mental and implies a bouleversement corrplet 


9 The Objective Definition of Behavior Cognitions 

Consider, now, the fact of cognition The docility feature of 
behavior also objectively defines, we shall declare, certain im- 
mediate, immanent characters for which the generic name cogn> 
tions or cogmixon-pTocesses is appropriate More specifically, our 
contention will be that the characteristic patterns of preferred 
routes and of commerces-with which identify any given behavior- 


in mere trul aad error and m mere persistence-until, irrespective of whether 
or not these tended to produce resulunt learning This seems to us now, how- 
ever, an error We have come to accept Professor Perry s dictum as to the 
need of doeday for a true definition of purpose It is only because there is 
implied m the category of trial and error and of persistence until the further 
category of a resultant docility that trial and error and persistence until have 
the meaning they do Mere variability of response which involved no resultant 
selection among the tries’ would not be ones ordinary notion of “tnal and 
error Nor would mere kecping-on ness seem a real ‘ persistence-until ’ It is 
only when such variations and such persistences have implicit within them the 
of niore efficient of the tries 
0 I y) at t ey have their usual significance and are to be said to 
oenne purpose 
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Behavior, A Molar Phenomenon 

He says further: 

‘The central feature of this conception of human behavior is 
that general state of the organism which has been termed a de- 
termining tendency. The organism as a whole is for a time pre- 
occupied with a certain task which absorbs its energy and ap- 
propriates its mechanisms.” 

And again: 

In proportion as the organism is unified and functions as a 
whole its behavior is incapable of being translated into simple 
reactions correlated severally with external events.” 

Weiss and de Laguna also emphasize this same point.** 

It may be noted finally, however, that from the point of view 
here presented the fact that behavior is of the whole organism 
seems to be derivative rather than primary. It is a mere corollary 
of the more fundamental fact that behavior qua behavior, as 
molar, is docile and that successful docility requires mutual in- 
terconnections between all the parts of an organism. 


II. The Initiating Causes and the Three Varieties 
of Behavior Determinant 

We have sought to show that immanent in any behavior there 
arc certain immediate “in-lying” purposes and cognitions. These 
are functionally defined variables which are the last step in the 
causal equation determining behavior. They are to be discovered 
and defined by appropriate experimental devices. They are ob- 
jeaive and it is we, the outside observ'crs, who discover— or, if 
you will, infer or invent — them as immanent in, and deter- 
mining, behavior. They are the last and most immediate causes 
of behavior. We call them, therefore, the “immanent determi- 
nants.” 

But these immanent determinants, it must now briefiy be 
pointed out, arc, in their turn, caused by environmental stimuli 
and initiating physiological states. Such environmental stimuli and 

**R- B. Perry, A beh4\iofuiJC >»ew of purpose, /. Pkilos, 1921, 18, 85.105, 

r 97. 

**0/ fif , p. lOJ. 

**A. P. Weill. J Tkfofftical Baiil of linnan Bfkazio^ (Colunbui, OSto, 
R G Aiini Compiny, I925), p 546 G. A. de LapueJ. Sff/rk, Itt Fintrtton 
Drvrlopnrnt (New IU\en. Vale Univ. Preii, I927), eip 



i8 Behaviorism — ^Wherefore and What Sort 

among motor responses and among sensory activities often widely 
distributed throughout the parts of the organism The readiness 
to persist can involve wide shifts from one sensory and motor 
segment to another Behavior as a type of commerce with the 
environment can take place only in a whole organism It does 
not take place in specific sensory and motor segments, which are 
insulated and each by itself 

Indeed, this fact that behavior is an adjustment of the whole 
organism and not a response of isolated sensory and motor seg- 
ments going off. each in lonely isolation, can readily be demon- 
strated for organisms even lower in the scale than rats Thus, 
for example, the behavior of crayfish in a simple T-maae led 
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on or through the behavior-determinants. The behavior-deter- 
minants are, it appears further, subdivisible into three classes: 
(a) immediately “in-lying” objectively defined purposes and cog- 
nitions — i.e., the “immanent determinants”; (b) the purposive 
and cognitive “capacities” of the given individual or species, 
which mediate the specific immanent determinants as a result 
of the given stimuli and the given initiating states; (c) “behavior- 
adjustments,” which, under certain special conditions, are pro- 
duced by the immanent determinants in place of actual overt 
behavior and which serve to act back upon such immanent de- 
terminants, to remould and “correct” the latter and thus finally 
to produce a new and different overt behavior from that which 
would otherwise have occurred. 


12. Recapitulation 

Behavior, as such, is a molar phenomenon as contrasted with 
the molecular phenomena which constitute its underlying physi- 
ology. And, as a molar phenomenon, behavior’s immediate de- 
scriptive properties appear to be those of: getting to or from 
goal-objects by selecting certain mcans-object-routes as against 
others and by exhibiting specific patterns of commerces with 
these selected means-objects. But these descriptions in terms of 
gettings to or from, selections of routes and patterns of com- 
merces-with imply and define immediate, immanent purpose and 
cognition aspects in the behavior. These two aspects of behavior 
are, however, but objectively and functionally defined entities. 
They are implicit in the facts of behavior docility. They are de- 
fined neither in the last analysis, nor in the first instance, by 
introspection. They are envisaged as readily in the behavior-acts 
of the cat and of the rat as in the more refined speech reactions 
of man. Such purposes and cognitions, such docility, are, obvi- 
ously, functions of the organism as a whole.** Lastly, it has also 
been pointed out that there are two other classes of behavior- 
determinants in addition to the immanent determinants, viz., 
capacities and behavior-adjustments. These also intervene in the 

** It should be noted that both Kofika [The CroKth of the Mind, ad ed. rev. 
[New York, Harcourt, Brace and Cbmpanjr, 1928]) and Mead (A behavioristic 
account of the significant symbol, /. Philos^ 1922, 19. JS7->63) suggested 
the term conduct for much the same thing, it would seem, that we here desig- 
nate as behavior qua behavior, that is, behavior as a molar phenomenon. 
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such organic states we designate as the ultimate or “initiating 
causes of behavior The immanent determinants intermediate in 
the causal equation between the initiating causes and the final 
resultant behavior 

Further, however, it must now also be made clear that beside 
the intermediating immanent determinants there are really two 
other classes of behavior determinants intervening between stim- 
uli (and the initiating physiological states) and behavior They 
Sifrh°r ^ ^®‘Suated as capacities” and “behavior-adjustments ” 
len^^th behavior adjustments will be discussed at 
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equation between stimuli and initiating physiological states on 
the one side and behavior on the other 
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PART II 

THE RAT IN THE MAZE 



Chapter II 

DEMANDS AND MEANS-END READINESSES ^ 


I. The Rat 

I T has been contended in the preceding chapter that, in so 
far as behavior exhibits persistent, docile gettings-to or 
gettings-from, it is to be described as containing immanent 
purposes It has also been contended that, in so far as it exhibits 
also, and pan passu, docile contingencies upon the environmental 
features proving so and so, it contains immanent cognitions 
We wish now to elaborate these two concepts of immanent 
purposes and cognitions And to this end we begin with the rat 
For, as is well known, the white rat, probably because of his 
resistance to disease and cheapness m maintenance, has become 
the favorite laboratory animal for psychologists as well as for 
biologists And, furthermore, “rat-psychologists” have of late* 
presented us with manifold maze-learning, discrimination-box 
and other experiments which, as we shall see, are capable of pro- 
viding concrete definitions of such immanent behavior-purposes 
and behavior-cognitions 

2. Physiological Quiescences and Disturbances 

The ultimate purpose of a rat m a maze, discnmmation-box 
or other problem-box situation is in the last analysis, it would 

* Many of the concepts elaborated m Chapters II to XI inclusive have al- 
ready b«n presented in more tentative forms m the following articles 

E C Tolman, Purpose and cognition the determiners of animal learning 
Psychol Rev, 192s, 33, 285 297 

~~ — Habit formation and higher menial processes m anirruls, Psychol 

1927. 34. I 35, 1928 35, 24 53 

■ — Purposive behavior, Psychol Rev, 1928 35, 524 53° 

— — ■ Maze performance a function of motivation and of reward as 

'rcll as of knowledge of the marc paths / Gen Psycho!, 193° 4, 338-343 
•The use of rats as laboratory animals seems to have begun about 1895 
*nd their use in marcs in about 1898 Cf W R Miles On the history of 
research with rats and mazes— a coUection of notes, / Gen Psycho!^ I93®» 

3, 324 336 
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escences and disturbances But it is to be emphasized that these 
subordinate objects remain ends only in so far as they prove, 
in the long run, to be appropnate routes for getting to or from 
those more ultimate goals A hungry rat demands hunger-satia- 
tion, more secondarily he demands food as the route to hunger- 
satiation, and still more secondanly he demands open, leadmg-on 
alleys as the route to food 


4. Means-End-Readinesses 

It will be asserted next that the subordination of such sec- 
ondary demands to the superordinate ones is due to the inter- 
connection of what we shall designate as means-end-readmesses 
The rat, who because hungry and satiation-demanding therefore 
demands food, exhibits, we should assert, an interconnecting 
means-end-readiness, viz., the readiness for commerce with that 
type of food as a means to satiation Similarly, the rat who, be- 
cause food-demanding, is therefore peculiarly ready for explora- 
ble objects, exhibits another more subordinate means-end-readi- 
ness, VIZ , the readiness for commerce with such and such 
explotable objects as the means to food 

Further, we are contending that such means-end-readmesses 
are “judgmental” in character in that they tend to be docile rela- 
tive to the actual relationships If the given type of food does 
not prove, m the long run, to lead on to satiation, then sooner 
or later that type of food will, we believe, no longer tend to be 
included in the list of subordinate means-objects for which the 
satiation-demanding rat will as such continue to be ready And, 
if such be the case, such a raeans-end-readmess is, we are saying, 
equivalent to a judgment that the given type of food has proved 
m the past, and will continue to prove m the future, a “good” 
type of means-object route for getting on to satiation Similarly, 
if a given type of explorable object {shape of alley, type of 
crevice, or what not) proves m the long run not to lead on to 
food, this type of explorable object will, we believe, no longer 
tend to be included m the list of those types of explorable object 
for which the food-demanding rat will as such be ready And, 

* For a very pretty demonstration that a specific goal box at the end of a 
niaze is sought by the hungry rat only so long as it seems to be a route to 
food see the experunent by K. A WDliams described below. Chapter X p 148 f 
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m this case innate and not a result of previous learning This ap- 
pears from the fact that, as Yoshioka further demonstrated, it 
was a mistaken readiness (judgment) The large-appearing seeds 
did not actually contain any larger meats than did the small ones 
Furthermore, the large seeds took more time to crack and eat 
Hence it is evident that this preferential choice could not have 
been a product of previous experience, for sufficient experience 
would have shown that in reality the large seeds are a poorer 
subordinate goal than are the small ones 
It must be pointed out finally, however, that unless the rats 
would show a tendency, on further training, finally to be docile 
to this fact that the larger seeds are really no better and, if any- 
thing, worse than the smaller seeds, then the above described 
subordinate readiness for the larger seeds would after all be not 
truly judgmental In this latter case it would have to be con- 
ceived, rather, as of the nature of what we might call a means- 
end-^xation ® 

Finally, as the last and only true evidence of the judgmental 
character of such readinesses for specific foods (as means to 
tion) we would suggest operative physiological experiments We 
would suggest experiments m which the animal’s esophagus was 
divided and brought to the outside so that all food chewed and 
swallowed would fall outside Only such pieces, or types, o 00 
as the experimenter desired could then be reintroduced into t e 
stomach through a gastric fistula and allowed to produce satia- 
tion The experimenter could thus prescribe which types o 
should produce satiation and which not And he cou t ere 
fore discover whether actually the animal’s preferences or, an 
readiness to eat, specific types of food are, or are not, ^ 
live to the final achievement of such satiation Only, ‘ ^ * 

thus prove docile, would our assumption that the 
means-end-readiness for types of food is judgmental be na y 
justified ’ 
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Pavlov m the case of dogs He ducovered that sham , continue 

food dropped out and was not reintroduced into the 
to cause .ccret.on of the digestive juices for a number “f. 
further eiperimenl (as far as we have been abl^to dcteiroi relative to 

not carried out of discovering if the ‘likmEs" >nd “dul.k.ngs relative 



30 The Rat m the Maze 

m so far, readinesses for such ejplorable objects are to be said 
to be judgmental 


5 The Docility of Means End-Readinesses (Foods) 

A certain amount of evidence as to this judgmental character 
seems to be on hand for human babies When hungry, the human 
infant, as is well known, is peculiarly ready to suck anything 
which at all conforms in sensory and motor make up to a nipple, 
e g , fingers, corner of a blanket, or the like And this readiness 
IS, we would now point out, docile For the hungry infant comes 
to be ready finally to suck certain of such nipple like entities 
only And the ones, which he thus comes to limit himself to, 
seem to be the ones which have led to satiation m his individual 
past The evidence seems to be that the infant gets “attached’ 
specifically to bottle or breast according to his own individual 
past experience as to what has brought satiation (And it may 
take a lot of proving to him that he is now wrong ) 

In the case of rats, certain further evidences as to such judg- 
mental characters are to be found perhaps m some observations 
of Yoshioka’s * The latter discovered that both wild grey rats and 
tame albino rats, when presented with equal numbers of “large” 
and “small ’ sunflower seeds, tended m any given lime to eat 
a greater number of large seeds than of small ones Further, he 
demonstrated that in the case of the tame albino rats, with whom 
he tried additional control tests, this preferential selection of large 
seeds was dependent upon vision For when the seeds were pre- 
sented m the dark no average difference was found between the 
numbers of large and small seeds selected And still further, he 
found that this preferential sdeetton of large seeds was also de- 
pendent on hunger, since it disappeared when the rats were not 
hungry Such observations seem to demonstrate, that is, an in- 
nately provided means end readiness (judgment) to the effect 
that the goal, satiation, lies more by way of large seeds than by 
way of small ones 

It is to be noted further that this judgmental readiness was 

® J G Yoshtoka Size preference of wild rats / Genet Psychol 1930 37 , 
159-162 

■ Size preference of albino rats / Genet Psychol 1930 37 

427 430 



Demands and Means-End-Readinesses 33 

tractions grow larger, until the ‘main’ contractions set in and 
the general discomfort becomes centralized in the hunger sen- 
ption. This stimulus dominates the behavior of the organism and 
it enters the food-box to eat. When its appetite has been satis- 
fied, it passes into a period of quiescence which lasts until the 
stomach has become empty and die contractions have started up 
again.” 

It appears, in short, that it is the hungry, or satiation-demand- 
ing, rat who is the exploration-demanding rat. And further it 
also appears that at the height of hunger, the exploratoriness is 
specifically directed towards food.‘‘ 

The further point we now wish to make is that such explora- 
toriness will prove docile relative to the actual finding of food. 
We want to show that an animal’s exploratoriness embodies a 
means-end-readiness, judgmental in character, to the effect that 
certain types of exploration (exploratory object) are more likely 
to lead to food than are others. And, in fact, general evidence of 
this is to be seen, at once, in certain general findings as regards 
maze-adaptation, A “naive” rat, when first run in a maze, is 
quite as likely to try to push through impossible crevices or to 
run upside down on the wire cover as he is to run in the alleys 
proper. A “maze-wise” rat, on the other hand, has become ready 
for alley-explorations only, i.e , for those general types of ex- 
ploration which he has actually found tend to lead to food. 

Or again it is to be observed that if a rat has learned in a 
given simple maze always to take, say, a right-turn at a T, he 
will tend to prefer such a right-turn when transferred to a sec- 
ond maze which presents another T under somewhat, but by no 
means exactly, similar conditions to those of the first maze. A rat 
will “abstract” the goodness of right-turning from his first maze, 
"nils has recently been demonstrated specifically and very pret- 
tily by Gcngerelli,'* who reports that the group of rats who most 
clearly carried over the “generalized habit,” or what we arc call- 
nf., p 313. 

’’Sce^alto in this general connection T Wada, An exp^rincnial study’ cl 
hunger in its relation to aciuity, Arch Pjychol, 1522, 8, No 57, and G H 
The relation between “spontaneous” activity and ocstrous cycle in the 
»hitc rat. Conp Pt^^ekol Monog. 1923, a. No and ^ Aktivitit 

der JaponUchen Tanrmaus und ihre rhythmuche Vertctlung, Zieh / tcrgl. 
1933, IX, 321.344 

**J A. G^gerclli, Studies in abstraction wnh the white rat, /. 

* fy ( he > l ^ 1930, 38, 171002. 
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6 The Docility of Means-End-Readinesses 
(Types of Exploration) 

Richter* has shown that general exploratory activity of the rat 
occurs in cycles corresponding to the cycles in the contractive ac- 
tivity of the stomach And, further, if there be attached to the 
rat s mam living cage a small cage in which there is food, he found 
that It IS at the height of each activity cycle that the rat passes 
into the food-cage and eats, after which the animal returns to 
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sets, resulting from previous learning, or provided vaguely by in- 
nate endowmenL There is nothing recondite about them. They 
are matters of common observation. The rat, it appears, is in- 
nately “ready,” when hungry, with some sort of generalized de- 
mands for eatable objects and, when thus demanding eatable ob- 
jects, he is also innately “ready** to demand explotable objerts. 
But when he has had actual experiences with particular types 
of eatables and particular types of explotable objects he may cor- 
rect such innate readinesses in the light of these experiences. He 
will become more ready for, and demanding of, those specific 
types of food and those specific types of explotable object which 
have proved actually, in his particular past, to be the more suc- 
cessful. He is provided innately with certain relatively vague 


means-end-readinesses (judgments)! And These' becorae^Tcfined- 
and spedfied through experience, TJ ' * t‘ 


Responsiveness' to Stimulh 


Finally, we must now note a situation as regards both rats and 
other organisms which “stimulus-response** psychologies, as well 
as ‘‘behaviorisms’* proper, seem largely to have overlooked.** It is 
a situation which orthodox mentalisms were well aware of. The 
latter sought to care for it by their doctrines of attention and 
apperception. It Is the fact that rats and men have hundreds, not 
to say thousands, of stimuli Impinging upon them every instant 
of their waking livesj and yet to by far the majority of these 
stimuli they do not, at the given moment, respond. But in order 
now, in our system, to explain this choosiness as to stimuli, we 
have merely to refer to these facts of superordinate and subordi- 
nate demands and raeans-end-rcadincsses as just outlined. 

Consider the case of food-stimuli. It is the hungry rat only 
who is responsive to food-stimuli. The satiated rat “pays no at- 
tention” to food. He even lies down and goes to sleep in its 
presence and so, also, does the satiated human being. The reason 
rile hungry rat is responsive is, w'c would assert, (a) because he 
Is demanding hunger-satiation, and (b) because he is provided 
''“irii a means-end-readiness (innate or acquired, “judgmental or 
fixated”), to the effect that commerce wdth the type of food, 
presented by the given stimuli, will lead on to satiation. 

**Thuntone u the one outstanding ciceptJen Cf. L. L. Tburstere, Tkf hetvre 
(Kew York, Ilarcourt, Brace and Company, J9-7)' 
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mg the means-end-readmess, from the one situation to the other 
were not acting m any reflex fashion He describes one of the 
most striking cases of such “transfer*’ as follows: 

“The rats by this time did not run the maze as if it were a 
stereotyped habit The continual changing of maze patterns from 
day to day had caused them to adopt a more circumspect poise 
in their running By this time there was very little, if any, bump- 
ing of noses at bifurcations and elbows. The animals had become 
more exploratory in their running attitude They invariably 
slowed up or paused as they approached anything that looked like 
a turn m the maze 

Practically all of the animals, therefore, approached the bi- 
turcation m the maze pattern used m this experiment slowly 
and deliberately There was, accordingly, some hesitation at the 
cross-roads, and a great deal of looking from side to side before 
the choice was made 


And yet they earned the r.ght (or the left) tiirmng-readiness 
over irom the previous training 

Indeed it is obvious that according to us all so-called “trans- 
fer eipenmeuts would be evidence of the formation and carry- 
vL T (ludgmental) means-end-readmesses Thus 
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avoided. The environment takes on for the physiologically aroused 
organism, by dint of his innate endowment and past experience, 
the character of a hierarchy of to-be-sought and to-be-avoided 
superordinate and subordinate objects. Environmental presences 
possess or acquire what have been picturesquely designated by 
Lewin as positive and negative “invitation-characters” or “valen- 
cies.” The ultimate appetites and aversions plus the depending 
means-end-readinesses, make of the environment a field of super- 
ordinately and subordinately “demanded” and hence “to-be-re- 
sponded-to” types of objects. 

The next chapter will present in some detail the experimental 
evidence indicating the reality and objective definition of the 
rat s “demands for” specific types of goal-object, when in a maze. 

^ ■^^Sofderungickaraktere. Cf. K. Lewin, Untersuchungen zur Handlungs- und 
Mcktpsychologie. Esp. I. Vorbemerkungen uber die scelischen Krafte und 
Energien und uber die Struktur des Seelischen, Psychol. Forsch., 1926, 7 » 294- 
329* n. Vorsatz, Wile und Bedurfnls, Psychol. Forsch., 1926, 7, 330-385. 

In general, it ia to be said that a great deal of the doctrine to be outlined in 
the present treatise seems to bear a close relationship to the doctrine of Lewin, 
as the Utter is to be gleaned from his writings and from those of bis students. 
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Similarly as regards the rat’s responsiveness to concrete maze 
stimuli It IS only the food (or consummatory object) seeking rat 
that is responsive to the maze stimuli And, as such a rat be- 
comes more and more “maze-wise,” because of many experiences 
of the same or different mazes, he becomes more and more se- 
lective m this subordinate responsiveness to types of maze- 
stimuli An inexperienced rat responds to all the stimuli provided 
by a maze — those coming from the wire covers over the alleys, 
those coming from slight cracks at the corners (because of poor 
carpentry), those coming from extraneous noises m the surround- 
ing room, etc The “maze-wise” rat, on the other hand — i e , the 
rat whose means-end-judgment has become more specific through 
many experiences — becomes responsive only to such stimuli as 
come from maze-alleys proper The demand for food plus a 
means-end-readiness to the effect that explorable objects are the 
means-objects for getting to food initially sensitizes the rat to 
all maze-stimuli But this means end-readiness becomes refined 
through experience, his responsiveness tends to become more and 
more limited to the stimuli from only such types of maze-feature 
as are usually true types of leading-on objects 


9* Summary 

In this chapter we have sought to show m a general way 
\ ^ e rat s behavior expresses certain superordmate and 

subordinate demands for and against, and (b) that it also ci- 
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Chapter III 

DEMANDS FOR GOAI^OBJECTS 

I. Maze Performance and Demand for 
Goal-Object 

I N every typical maze experiment, the rat is provided by the 
experimenter with some sort of a reward at the exit from 
the maze. He is given food, water, sex-satisfaction, and the 
like. Or, at the very least, he is taken out and returned to his 
home cage. The present chapter will survey some of the experi- 
ments which have sought to analyze the effects of such goal- 
objects or rewards upon the maze behavior. These expenments 
indicate the need for the concept of the “demand for^* a given 
type of maze goal-object or goal-situation.* 


2* Some Goal-Objects Demanded More than Others 

First we shall review some experiments which, while keeping 
the physiological drive — hunger, thirst, sex-drive — the same, com- 
pare, with different groups, the effects of different goal-objects 
or goal-situations These experiments indicate that, for one and 
t e same drive, some goal-objects cause learning to appear more 
rapidly than do others. 

Simmons ran different groups of hungry rats, with respectively 
luerent rewards in mazes similar to that shown in Figure 2.* 


callM » of “demand for” w closely related to what M H Elliott has 

/ Pf See, Some determining factors in maze performance, Ann 

I 3*S*3*7 ft M also similar to what K Lewm has destg- 
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u ^™^'’‘>‘tafter, Pne Ninth Internet Cong Psychol (Princeton. 

P*>chol Rev. Co. 1930), 386-283 
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39 
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Demands for Goal-Objects 

Breed erd rdlk ^.us retzirr: hovtr. This gronp receired a rribbis 
of bread and milk in the food-boi of the maze at the end of each 
of the vxx) daily runs. They ■were then returned to th^ home 
cages until some hour and a half later when they ■were taken 
out ag^a and fed in the special feeding cages. 

Breed czd rr.Uk. This group likewise received a nibble of bread 
and mil k in the food-box after each of the two daily runs. They 
were then, however, transferred to the special feeding cases, 
rather than to thar home cages, where they stayed without food 
the feeding time an hour and a half later. 

^’■ir^f.orzer seed. This group was treated like the bread and TTiilk 


poup, save that at the end of eadi run in the they received 
m the food-box of the maze a sunSower seed rather than a nibble 
of bread and mTIV 

Return, horr^e. This group reedved no food of whatever sort 
«t the end of the maze. They, however, waited the interval of 
^ hour and a half before fealing in their home cages rather 
than in the feeding cages. 

Escape. This group also reedved no food at the end of the 
Hiey spent the hour and a half interval until feeding 
tiiM ntK in the home cages but in the spedal feeding cages. 

Turning now to the results, it appears that the groups may be 
arrange! in the order of the goodness of thdr performances. The 
read-and-mUk-pIus-retum-home group r anks first, the bread- 
^d-mSk group next, the sunflower seed group next, the return 
group next, and the escape group last. It appears, in short, 
t With one and the same drive, degree of hunger specified in 
terms of times and characters of the preceding feedings, certain 
^«]-objects or situations produre beucr total maze performance 
others. And this introduces us to the conception that 
Certain goal-objects arc, given one and the same drive, demanded 
^o*e than are others. If a goal-object be supplied which is of 
- type strongly demanded, given the specific drive, it causes 
^.-cr learning and a better final performance than a goal- 
jeet of a t5*pe less stronnly demanded. The strength of the 
. for the type of goal-object provided is thus one of the 

immanent aspects inherent in, and defining itself 
maze performances. 

The next ciperiment we would report is one by Hamilton.^ She 
^ ^ tJelajTd cceeure cs lie fce=r=r dnre fa tie 
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used a maze such as that shown in Figure 3. And she compared 
the results for a group of rats that were fed immediately upon 
reaching the goal-box (delay = o) with those for groups that 
were fed only after delays of one, three, five and seven minutes. 



Ficuke 4 

She^ found that the group that was fed immediately learned more 
rapidly than did any of the delayed groups. 

Again, it appears that the one goal-situation, that of imme- 
*ate food, corresponded to a stronger demand than did the 
others, those of delayed food. And this difference in demands 
is illustrated by, and may be assumed to be causative of, 
t ^ final differences in performance. 

till a third set of results falling under this same head are 
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Elliott’s * Using a maze such as that shown in Figure 4, he com- 
pared the learning of two equally hungry groups, one fed bran 
mash at the end of the maze, and the other fed sunflower seed 
at the end of the maze. The rest of their daily rations were 
equalized and were fed to them later in the day in their living 
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of situation, e g , m other mazes, choice boxes, obstruction boxes, 
and the like, to see if the same rankings in degree of pulling 
power would manifest themselves in these other situations also 
In concluding, therefore, that the results of the above experiments 
defined such differences in demands, we were assuming implicitly, 
if not explicitly, that such other experiments with various other 
types of apparatus would actually indicate the same rankings of 
goal-objects 

Finally, in this connection it must be noted that Warden has 
carried out, and instigated others to carry out, a long series of 
experiments comparing the effects of different goal-objects (also 
different physiological drives) in causing animals to cross an elec- 
tric grill And, in general, it seems to have been found by these 
workers that the same rank orders of demand hold for inducing 
frequent crossings of the grill as for causing rapid maze learn- 
ing “ 

The first use of this obstruction boi method was by Moss 
F A Moss, A study of animal drives, / Exp Psychol, 1924 7» *^5 *85 
Since then the following experiments have bwn carried out under Warden's 
direction 

T N Jenkins L H Warner, and C J Warden, Standard apparatus for 
the study of animal motivation, / Comp Psychol, 1926 6 , 361 382 
F Holden, A study of the effect of starvation upon behavior by means of 
the obstruction method Comp Psychol Monog, 1926, 3, No 17 
L H Warner, A study of sex behavior m the white rat by means of the 
obstruction method. Comp Psychol Monog, 1927, 4, No 22 
M Jenkins, The effect of segregation on the sex behavior of the white rat 
as measured by the obstruction method. Genet Psychol Monog, 19*8, 3, 
No 6 

C H Warden and H W Nissen An experimental anal}rsis of the obstruc- 
tion method of measuring animal drives, / Comp Psychol, 1928 8, 325 342 
h H Warner, A study of hunger behavior in the white rat by means of the 
obstruction method / Comp Psychol , 1928, 8, 273 299 

A study of thirst behavior m the white rat by means of the 
obstruttion method / Genet Psychol, 1928, 35, 178 192 

F* L Hamilton, The effect of delayed incentive on the hunger drive in the 
white rat. Genet Psychol Monog, 1929, 5, 137207 
H W Nissen, The effects of gonadeciomy, vasectomy, and injections or 
placental and or<;hic extracts on the sex behavior of the white rat, Genet 
Psychol Monog, 1929 5, 451 550 

■ A study of exploratory behavior in the white rat by means 

of the obstruction method, / Genet Psychol, 1930, 37» 361 37^ 

■" A study of maternal behavior m the white rat by means of the 

oburuction method / Genet Psychol, 1930 . 37i 377 393 . 4 

These eipenmcnu and others have just been brought together by >\arden 
a single book Cf C J Warden, Motwetion^Expenmental Studies 

0" the Albmo Rat (New York, Columbu Univ Press, 193») 
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curve in terms of both errors and time than those fed the sun- 
flower seed In other words, the bran mash corresponded to a 
somewhat stronger demand than did the sunflower seed when 
hunger conditions were as far as possible alike This difference 
in demands was an aspect of behavior appearing in both error 
and time curves 

To sum up the three experiments just cited all indicate that, 
given one and the same hunger condition, different groups of 
rats, provided with different types of food or food-situation at 
t e goal-box, will exhibit different apparent rates of learning 
and different degrees of final performance And this, we say, 
e nes an immanent determinant of maze performance which 
we may esignate as the demand for certain types of goal-object 
(given a particular physiological drive).^® 

It .s now to be emphasized, however, that such differences in 

ninrel! by any smgle such «- 
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Gtosary) Such a longer list would iiSIa .“''"“S' dtgree ol drive (See 
perhaps others as well dude at least all of the following and 
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M E McGillivray and C P Ston?^’ 20, 173-180 
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days of such running, this group, on the seventh day, suddenly 
found food in the exit-box, and continued so to find it on all 
subsequent days. A second experimental group (Group III) ran 
the maze vdthout food at the exit-box for two days. For these 
two days they, like Group II, obtained their day’s ration only 
one hour or more aftenvards in another cage. On the third day, 
however, food was given them in the exit-box and they continued 
to find it there on all subsequent days. 



The results for the three groups as to blind-entrances (errors) 
are shown in Figure 8. 

It appears that, during the periods in which they were receiving 
no reward in the food-box. Groups II and III made little ap- 
preciable decrease in their numbers of blind-entrances. But on 
the first day after food was found they both made tremendous 
improvements. They cut their errors nearly in half. And on the 
next day after that, they had decreased their errors to the 
corresponding levels of the control group, which had received 
food in the maze from the very beginning. In other words, the 
change from a goal-situation which was less demanded (i.e., no 
food) to one which was more demanded (i.e., food *^) caused 

'*It U to be noted that again we are assuming that the one goal-situation, 
the presence of food which can be eaten, would prove generally (Le, b all 
aorta of learning and immediate choice situations) to be more demanded than 
the other goal-situation, bebg shut up without food. 
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3 Substitution of a More Demanded Goal-Object 

In the further specification of this notion of demands for types 
of goal-object, we would cite next some experiments m which 
the goal-object was changed during the course of learning The 
first sub group of these experiments indicates that when a goal- 
object which IS more demanded is substituted for one which is 
less demanded, maze errors and times suddenly decrease 

The first experiment to be cited m this sub group is that of 
Blodgett “ Blodgett used the maze shown in Figure 7 . 
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three groups of rats: one very hungry and very thirsty through- 
out; one very hungry and slightly thirsty throughout; and one 
slighdy hungry and very thirsty throughout. Figures 9 and 10 
present the results as to errors and times for all three groups. 
For the purposes of the present argument we shall consider at 
this moment, however, only those for the last group (i.e., Group 
G, Figures 9 and 10). 



DAYS 

Ficuke 10^^ 

Group E (very hungry, very thirsty) 

‘Group F (very hungry, slightly thirsty) 

- Group G (slightly hungry, very thirsty) 

All groups were rewarded with food for nine days and then changed to water 
reward. 


Elliott, Of, cit., p. 95. 
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very decided drops m errors Similar results were obtained by 
Blodgett for time 

The second eapenment to be cited in the present group is 
one by Elliott In the same maze shown in Fictnu: 4, he ran 



® H £lliott Tr ft 




Days 

Tiue Curves for HR, HNR, and HNR*R 
Figure 12 ” 

“Introduction and Removal of Reward,” p. 267. 

” IIM., p. 267. 
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days were prov.ded with food-bran mash only_at the end- 

Zever ,h “ '‘"'’S On the tenth day, 

end boa ’ as^ ^ suddenly found water instead of food at the 

G 1 e tht ' hZ'' ■" 'h' of Gsoup 

what ;*rTv ’’“"ST' >>“t very thirsty animals, did some- 

boa%ToV*e”^ 7 Cdarr"^ ^"'’1.^ ■" 

they showed a der,J,a “f^h “ft't they had received water 
times The results for ih downwards in both errors and 
tamed by Blodgett fitoup are thus similar to those ob- 

which IS more dernaliH ^•’■’“''s that when a goal-object 

pears ■■"provement in performance ap- 

we may cite a groul mrhv t'i ‘ b' sa™' PO'nt, 
of rats ran a four.eeS uTt ^^luTa^’" 

for ten days without food at tk ’ shown in Figure 4, 

some two hours later m thwi- 1 * 

food was introduced On tk . ''ll"? ^he eleventh day 

nious drop m both errors «hibited an enor- 

and 12 This group is IabeI^..^ shown m Figures ii 
R eward) m both figures The mk”^. non-reward — 

for two control groups tal.n ^r ™R and HR are 

run in the same maze under tl,™'" ^"°'bor experiment” but 
these the HNR (hungry, " on ‘ J T" conditions Of 

no food in the exit box thronvl, “ group that received 

but were always fed some two T “‘'"= 'ttpenmental period 

And the HR (hungry, "> 'b=.r living cages 

m the exit box from the very hi ‘bat received food 

be observed that the expenmemT'ux?' '*'= experiment It will 
' r" ‘eward group but th ’ group started out 

in ro uced they dropped m bo,h ‘fey after food was 

O (or even below the level oH tk ^he level 

'^eHRgj-Qup 

EC Tolman and C H H«.. %. 

Prfomioce ,at, „ Cat removal of reward 

reward aed^Te „"L‘' " 

‘Corning m rats Untv l! reward and non 

t-'*/*/ Publ Psychol. 1930 4. 241 256 
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the control HNR group, who were non-rewarded throughout, but 
they did come to make almost as many errors. 

As further evidence of this same sort we may now also call 
attention to the result for Elliott’s Group F (see above Figures 
9 and 10). These animals, who were very hungry but only slightly 
thirsty throughout, did very much more poorly, it will be ob- 
served, when they were changed from the more demanded food to 
the less demanded water. 



Figure 14 

Next we may cite an experiment by Bruce.” He used the very 
simple maze, presenting one long path and one short path, shown 
in Figure 15. And he found that the removal of the goal-object. 
On trial ii, i.e., after the maze had been practically learned, 
caused a sudden jump-up in excess wanderings up and down 
•alleys, and in time, as appears in Figures 16 and 17* 

Further, it should be noted that on the twenty-third day the 
animals of the experimental group were not fed. This was to 

** "Introduction and Removal of Reward,” p. sCj- 

**R. H. Bruce. The effect of remo>'aI of reward on the maze performance 
oI rati, Vnxv. CaUf. Pull. Psychol, 1930, 4. 203-2 » 4 - 
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4. Substitution of a Less Demanded Goal-Object 

We turn, now, to the reverse sort of phenomenon; viz, the 
tact that maze-performance degenerates when a goal-object which 
a great pulling power is removed and a goal-object or goal- 
situation with less pulling power is substituted. As a first bit of 
evidence on this point we may call attenuon to a second ez- 


tj 
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Ficure 13 ij 

Perimental group also run m the 

■Honzik, just cited This & v ^ ^^penment of Tolman an 
with food each time in threio 

food was removed and there f l eleventh day tl 

cages some two hours later^ only m their livir 

are shown m Figurpq m j * results as to errors and time 
and HR 

are the same as ^'''’o control groups HNJ 

dent, at once, that the .»» ^ preceding figures It is ev; 

non reward) group, „„ 

degenerated m performan»- removal of the rewarc 

«“Introdu« so Slow a 
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To sum up: it appears from each of these experiments 
that whenever, at a point somewhat advanced in learning, a 
change is made from a goal-object or situation which, given the 
specific physiological drive, is more demanded to one which is 



less demanded, there is exhibited a decided degeneration in per- 
formance. Jump-ups in both errors and times occur.*^ 
at, p 208 

^Reference should also be made to two other experiments of a similar 

nature 

, Sharp, Disintegrative effects of continuous running and removal of 
e food incentive upon a maze habit of albino rats, / Comp Psychol , 

9 . 405-423 

» ^ 'Vilhams, The reward value of a conditioned stimulus, Univ Calif 
Virus last experiment is described in some detail in Chapter X, p 14® ) 
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''“T’’ “ ‘w“ty-four hour period 

food Anri°f "'ll ’ forty-eight hour period without 

Wh a ‘ J ^ twenty- 

This *™« and their excess runnings again went up. 

S wi ho 1 f ‘he “non-demandedness” of the goal 

hung™ ‘h^ E‘-ter the degree of 



Finally, we ma 

of Eihott’s. In this exve^m ® previously cited experiment 

the first nine days the exnp”^ above, Figures 5 and 6) for 
the end of the maze On f. g^otip received bran mash at 

flower seed. A control gtouV^!!^ 
unflower seed was, as snrii sunflower seed throughout, 

mash. And when the shift w’ iess demanded than bran 

seed, there was a verv bran mash to sunflower 

times. beaded jump-up in both errors and 


” Op. eit., p. 206. 
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5. Alternative Goal-Objects — One More Demanded 
Than the Other 

We shall now cite an experiment which indicates that also, if 
the animal be presented simultaneously with two alternative goal- 
objects, one of which is more demanded than the other, he will 
learn to choose the path which leads to the more demanded goal- 
object. The experiment we have in mind is that of Tsai.*® Tsai 
presented his animals with a simple two-way maze shown in 
Figure 18 with food on one side and with a female in heat as 
goal-object on the other side. That is, the animals could reach 



*The pattern of the apparatus . . . consists of two stimulus boxes, A and B, 
on each side of the entrance alley, E, which is bifurcated into x and y allc}r8. 

X the path is led to box A and from y to box B. The walls of the stimulus 
boxes facing the alleys x and y are made of wire mesh, so that the animals 
tested may easily sense the stimuli in each box. Doors D and were provid^ 
to prevent the animals from turning back and doors d and d^ to keep the female 
used as Incentive from running out of the stimulus box.” 

**C. Tsai, The relative strength of sex and hunger motives In the albino 
/. Comp. Psychol., 1025, 5, 407-415. 

^Op. cit., p. 409. 
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5. Alternative Goal-Objects — One More Demanded 
Than the Other 

We shall now cite an experiment which indicates that also, if 
the animal be presented simultaneously with two alternative goal- 
objects, one of which is more demanded than the other, he will 
learn to choose the path which leads to the more demanded goal- 
object. The experiment we have in mind is that of Tsai.*® Tsai 
presented his animals with a simple two-way maze shown in 
Figure 18 with food on one side and with a female in heat as 
goal-object on the other side. That is, the animals could reach 



** C Tsai, The relative strength of sex and hunger motives m 
fat, / Comp Psychol, 1925, 5, 407-415 
nf, p 409 
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food by turning to one side, and by turning to the other they 
could reach a female in heat And he found that there was a 
bigger percentage of turns towards food (77%) than towards the 
female (23%) « 

It is very evident that further experiments of an analogous 
nature should be carried out— for example, experiments in which 
one goal-box is provided with a strongly demanded food, and 
the other alternative goal-box provided with a second less de- 
manded food, and the like 


6. Physiological Drive and Strength of 
Demand 

demand for a given goal-object of course 
drive which analysis to the character of the physiological 

scnbetf. And we wish now to de- 

The first of th*^ «*P«nmenu which specifically indicate this 

and two groups of iL hun/rJ 

of the pattern shown m FmtLT’r^h' 

keot on &hnrt ^ ‘CURE 4 The very hungry rats were 
Th« IS, the former L“n w«Xtr 

each, during the course of the ^ •° twenty-six grams 

from five to thirty-eight grams'S™'''’ 

end of the mra-mn °ahefe'^ rats, one group was fed at the 
Reward Rats, HR ) But th,. "designated as the Hungry 

tViO hours later m i group was not fed until some 

the Hungry Non-Reward ** 

less hungry groups the Lest. U Similarly, for the two 

rewarded at the end of the maJT'J Reward Group, LHR, was 
Non-Reward Group LHNR " other, the Less Hungry 

fed only some two ’hours hter^, rewarded m the maze, but 
m errors and times for all fn«r " The results 

“Thu agre« wtR k groups are shown m Figures 19 

in« agrees with the cenerat fi«4. > , 

t e hunger drive ts stronger than the im a *”<1 ha co-workers that 

pendently of the tiuze situation br tli* measured inde- 

* 7 . note II 7 ine obstruaion box method See above p 

?“.i?jf'™uiBRARY "°°“- 

_ , Cat,/ PM Psyctol, ,9,0, 4, S41 256 
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and 20 Compare first the results for the two rewarded groups, 
le, the Hungry Reward and the Less Hungry Reward It ap- 
pears at once that the goal-object consisting in reward at the 
end of the maze was much more demanded, given the physio- 
logical drive of hunger, than it was, given that of less hunger 
Compare, now, secondly, the results for the two non rewarded 
groups, the HNR and the LHNR groups These groups were not 
fed at the end of the maze, but were merely returned to their 



Figure 19*’ 

living cages where they were fed some two hours later It ap- 
pears, however, that even this goal-situation, that of merely get- 
ting through the maze and being returned to the living cage, is 
more demanded, when the physiological dnve of hunger exists, 
than It IS when that of less hunger exists 
The next experiment to be cited under this same head is that 
of Washburn She used white mice m a Watson circular maze, 

”0? fif p 246 , 

* M F Washburn Hunger and speed of running as factors in maze cam 
“S m mice / Comp Piyckol 1926 6, 181 1B7 
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such as is shown in Figure 21, and she measured both the length 
of time during which each individual actually ate, i.e., lapped the 
milk provided as food, when he reached the food-box, and his 
artual average speed of running per unit distance. And on a 
basis of these figures, she divided her animals into a hunger- 
driven group, and an activity-driven group. • That is, for one 
group she assumed that the food (milk) in the goal-box was 



Figure 20 »» 


distance^ demanded; while for the other group to cover 

when she m ’ ° '*'orc strongly demanded. And 

went morf* 1 eliminated blinds more readily, i*e*> 

3 s sTnee h? 

rats than it was ^ the a3 hunger-driven 

^ctivity-dnven rats, the former group 

Op. at., p. 247. 
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Ficwr 21 
(After Hubbcrt«) 


wade a better'performance in terms of getting to the food-box, 
**c., in eliminating blinds, than did the Utter group. 

Another experiment to be cited under this same head is that of 
Tolman, Honzik and Robinson.” They ran hungry rats and less 
hungry rats, under reward conditions, in the special mazes, shown 
in Figures 22 and 23, The conditions of hunger and less hunger 
were controlled in the same manner as that described above, 
P« 60, for the experiment of Tolman and Honzik. These spedal 
waxes each presented a long blind contrasted with a short one. 
And the experimenters found, as did Tolman and Honzik for the 
wultiple T-maze, that counting both types of blind together the 
very hungry rats leam sooner than the less hungry rats. They 
also found a significant further point. It appeared that the hungry 
tats tended to eliminate the long blinds before, or at least as soon 


**ll. B. Hubbcft, Tunc venus distance in Icamlnj, /. An\^. tsekav^ i9U. 

slotted line shows the c o rrect path. , , 

"E. c Tolman, C If. Honiik, and E. W. Robinson, The effect of 
« f«nptr upon the order of diminatioo of long and short blindi. U*rj. Calx!. 
r»xil 1930 , a. 180 - 20 J. 


n. noni: 

« fynper upon the order of di: 
r»xil 1930, 189-202, 
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as, they did the short ones; whereas with the less hungry rats 
a reverse tendency held; these latter tended to eliminate the short 
blinds before they did the long blinds. The results are shown by 
the curves of Figures 24 and 25. And this outcome suggests the 
further conclusion that when the food at the exit-box is less 
demanded (as a result of less hunger), then long blinds become 
peculiarly attractive. They become in and of themselves de- 



CURVES FOR Ma 2 E A 

^landed, given a motive which is now probably more nearly that 
of mere explorativeness. 

That mere explorativeness per se is a drive and that a maze 
structure which is conducive to exploration can be really de- 
nianded is suggested by the experiments of Dashiell and of Nis- 
sen. Dashiell provided his rats with a checkerboard sort of maze 
such as is shown below in Figure 26. Even *'just fed” rats had 
3 considerable tendency to explore it. If our above hypothesis 
be correct, and if the alleys had had some legs longer than others, 
such “fed” rats should have gone particularly into the longer 
legs; whereas hungry rats would soon have eliminated these 
longer legs. 


*'‘ 0p . cit., p. 194. 
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Nissen"** used the opportunity to explore this Dashiell check- 
erboard as the reward for crossing the elertnc grill in the ob- 
struction box (see above, p 47, note ii), and found that non- 
hungry, non-thirsty and non-sexually-excited males will cross such 
a grill to reach such an exploration opportunity with greater readi- 
ness than they will to reach a small empty box 

7. Goal-Object Constant but Physiological 
Drive Changed 

The experiment we here have in mmd is that of Szymanski 
Using a very simple maze, he trained a single female to go 
through the maze in order to reach her litter And he discovered 
that, when her young became too old for nursing, her speed 
and accuracy of threading the maze became decidedly less From 
about the fortieth day on, the performance curves rose again 
In other words, here is an experiment m which the animal was 
provided always with one and the same goal-object (litter in exit- 
box) but in which the degree of physiological drive (need to 
nurse young) changed With relatively strong nursing-need the 
litter was strongly demanded, with a relatively slight nursing- 
need It was but slightly demanded And corresponding to these 
differences in the demand the maze performance improved and 

degenerated 


8 Summary as to Demand 


We may now briefly summarize all the foregoing 
(i) It appears that, given one and the same physiological drive, 
certain goal objects, when provided at the end of the maze, pro- 
duce more efficient maze performance than do others And this 
leads us to the assumption of a variable to be designated the 
demand for the goal object More specifically, the facts which 
lead to this concept of demand are (a) If different groups 
animals, but with the same physiological drive, are run with 
different goal-objects, the groups run with certain goal-objects 


W Nissen A study of exploratory behavior m the white rat by means 
01 the obstruction method / Genet Psychol, 193 ° 37 361376 . 

“J S Szymanski Versuche uber die Wirkung der Faktoren die als ^trico 
zum Erlemen einer Handlung d cnen konnen Pfiug Arch / a ges yno , 
■918 171, 37^ 385 
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learn faster than the others (b) If a relatively “good” goal- 
object be substituted during the course of learning for a rela- 
tively poor goal object, the rat’s performance shows a sudden 
improvement (c) Conversely, if a “bad” goal-object be subsu- 
tuted during the course of learning for a “good” one, the 
anima s performance shows a sudden degeneration (d) If an 
anima e presented with alternative routes to two different goal- 
o jeas, one etter than the other, he will select more fre- 

goal-object It .s all 

an together, lead to our assumption of 

cfic gXb" cf 

such^diffp^e"^^^^^ further, however, that once having assumed 
are de 'lZ '* “ these differences 

hut rXr " "'’“"r'''' ‘he goal-objects per se 

physiological^dnve characters with reference to conditions of 
tional feature are (a) 

With the sam*. o«wi ^ u P‘"®rcnt groups of animals arc run 
cf PhysmCtl^d”:!:^' perf ‘^c^cees or type, 

degree or type of drive than 1"“ improves faster for one 

*nerely auxiliary eoal k another (b) And some ordinarily 

Plora^on, rirua^'tSm ""e chanee for ez- 

strongly demanded in and of become relatively 

course of the exo^nm * ^®niselves (c) Finally, if during the 
weak, the demand for'the ' ‘hanged from strong to 

Strong to weak and th object will change from 

degenerate * Performance correspondingly will 
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Chapter IV 

EXPECTATIONS OF GOAI^OBJECTS AND 
MEANS-OBJECTS 

I. Cognitive Expectation of Goal-Object 

I T has been shown that different types of goal-object, given 
one and the same physiological drive, are demanded with 
different strengths. But It must now also be pointed out 
Aat such differences in demand can, to use the vernacular, ‘get 
in their licks* only by virtue of some sort of accompanying 
“cognitive expectations’* as to the character of such coming goal- 
objects. Thus if (as In the experiments cited in the last chapter) 
a change be made from a “good” reward to a “poor” one, or 
vice versa, it seems obvious that this change can induce a cor- 
responding change In behavior only after the new reward has 
bad a chance to be experienced one or more times— only after, 
that is, it has had a chance to induce a new cognitive expectatioti. 
The rats must have experienced the new “better” or worse 
reward for one or more times, before their behavior can change 
so as to become appropriate to it. They must have had a chance to 
build up a “cognitive expectation” for this new reward with its 
greater or less satisfactoriness for the given demand. 

Let us turn now to the specific experiments which justify this 
Concept of an immediate, immanent, cognitive expectation as to 
tbe coming goal. 

2* Change in Drive with Corresponding Change 
in Goal-Object 

We cite first another experiment of Elliott’s.^ In this experi- 
rnent a group of rats ran for the first nine days (one trial a 
under the drive of thirst, with water as the goal-object provide 

c 1 ^ Elliott, The effect of change of “drive” on maze performance, Univ 

V. Pvhl «i Psychol, 1929, 4, 185-188 
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in the exit-boi On the tenth day, their drive was changed from 
thirst to hunger and simultaneously the provided goal-objecl 
was changed from water to food^ On the tenth day, le, the day 
of the change, when they were for the first time hungry and 
e ore t ey had as yet found food, their error and time curves 
went up (See Eipenmental Groups,” Figures 27 and 28 ) (The 



control groups were kent th 

the whole of training ) Q received water throughout 

dropped again to the pr ” * however, their curves 

on as if nothing had happe*^H* ^®vel, and continued from then 
In other words, on the first H 

mals were for the first tim i, change, when the am 

experienced food in the maz *^^1 before they had as yet 

their behavior was apparcnd^ ' oogh they had experienced water, 
thing to be designated as the ” extent, by some- 

*The fame 14 un.t multiple Tma^ i. expectation of water 

*Op at,p tS6 ^ m Figure 4 was used 
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But water is not so satisfactory, so demanded a goal, given hun- 
ger, as was the old goal of food. Hence there appeared on this 
day some disruption in the performance. Upon getting to the 
goal-box at the end of this day, however, the rats actually found 
not water, as they had expected, but food. And one experience of 
this new goal-object was, it seems, enough to change their ex- 



pectation to the new one of food. For, on the next subsequent 
3 y, their behavior dropped to the normal level. That is, the rats 
^S^in now expected a goal satisfactory to their new drive. 

3- Drive Constant but Goal-Object Changed to 
One Less Demanded 

It Is to be noted now that all the experiments cited in Chapter 
II> in which there was a change from a goal with a greater 
*Op. cit., p. 187. 
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demand to one with a less demand also gave evidences of such 
carrymgs-over of preceding expecutions 

For example, consider again Elliott’s experiment (see above, 
pp 44 , 45 , 56) which, after the rats had practically learned the 
maze, they were changed from bran mash as goal to sunflower 
seed as goal On the trials immediately after this change, Elliott 
observed a disrupted, searching sort of behavior He wntes 

‘The change in performance appears to be more ® mere 
temporary disturbance, since it increases rather than decreases 
during the course of six days On the day of the change ot re- 
ward, the tenth day, the animals did not eat steadily tohle mine 
food box but divided their time between eating and random 
searching* “ 

The point we would make is that such “searching,” 1 e , dis- 
ruption, IS to be taken as the empirical evidence for, and defini- 
tion of, an immanent expectation of the previously obtained bran 
mash The justificaticwi for taking it as such evidence and defi- 
nition lies, we would assert, m two further empirical features of 
the situation undoubtedly to be discovered It would, that is, un- 
doubtedly be discovered further (a) that there was a definite 
range of goal object qualities, 1 e, those of bran mash, or of foods 
so closely similar to such mash that the rat could not distinguish 
them from the latter, which would lead to no such disruption as 
long as they were found at the exit box And it would undoubt- 
edly also be found (b) that, even when the new goal was at first 
distinguishable and did at first cause disruption, such a disrup- 
tion would after enough expenences disappear That is, it would 
undoubtedly be found that the behavior was docile with respect 
to the new goal-object The rats would never, perhaps, run as 
well for the new goal, if it were less desirable, as they did for 
the old, but the disruption in their behavior, qua disruption, 
would disappear 

4 Experiments with Monkeys 

It may be noted, now, that this disruption phenomenon (which 
thus seems to have been demonstrated with fair certainty in the 
rat) was earlier shown by Tinklepaugh with overpowering con- 

® M H Ell ott The effect change of reward on the maze performance of 
rats Vnw Calif Publ Ptyckol 1918 4 23 (Italics ours ) 
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vinangness in the monkey* In some experiments to test the “de- 
layed reaction” capacities of monkeys, Tinklepaiigh used the so- 
called “direct” method of testing for the animal’s ability to choose 
correctly after delay ^ That is, while the monkey was loobng, the 
experimenter placed food under one of two containers After a 
certain predetermined delay, the monkey was allowed to come 
forward and choose, if he could, the container under which he 
had “seen” the food placed But the feature which is the one 
of interest to us here consisted in Tinklepaugh’s further “sub- 
stitution” procedure In this procedure, introduced only occa- 
sionally, he would substitute behind a screen (which during the 
delay was always put up between the monkey and the containers, 
whether a substitution was to be made or not) a different food 
from the one the animal had originally seen hidden In such 
Cases, when the substitution had been made from a more de- 
manded type to a less demanded type of food, for example from 
banana to lettuce, the monkey upon hnding the unexpected less 
demanded food exhibited a “surprised hunting behavior We 
quote Tinklepaugh’s description of a typical instance 

*‘With the same setting as before, the experimenter displays a 
piece of banana, lowers the board and places the banana under 
one of the cups The board is then raised, and working behind 
It, With his hands hidden from the view of the monkey, ex- 
perimenter takes the banana out and deposits a piece of lettuce 
in Its place After the delay, the monkey is told to ‘come get the 
food ’ She jumps down from the chair, rushes to the proper 
rontainer and picks it up She extends her hand to seize the fooa 
■out her hand drops to the floor without touching it She loo|^® 
at the lettuce but (unless very hungry) does not touch it She 
looks around the cup and behind the board She stands up and 
looks under and around her She picks the cup up and examines 
thoroughly inside and out She has on occasion turned toward 
observers present in the room and shrieked at them in apparent 
anger After several seconds spent searching, she gives a glance 
toward the other cup, which she has been taught not to look into, 
and then walks off to a nearby window The lettuce is left un- 
touched on the floor”* 


*0 L Tinklepaugh An espenmental study of representative 
monkeys / Comp Psychol 1928 8, 197 236 Indeed the experiment of Jang 
mg from bran mash to sunflower seed was perhaps first suggested to tuiott 
**Peuments of Tinklepaugh s 

For a further discussion of what is tested by the delayed reaction e 
Perimcnt see below Chapter X pp IS 4 « 

O L Tinklepaugh tbtd p 224 Stnking reproductions from moving p 
utes of this behavior arc also presented m the article 
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Or, m other words, the monkey, upon finding the unexpected, 
less demanded food, showed “disruption” as did the rat— only 
m the case of the monkey, this behavior exhibited lineaments 
more amusingly human 


5 Disruption Not Yet Demonstrated for Changes m 
Reverse Direction 

A further point must, however, be emphasized Both for the 
monkeys and for the rats, such disruptions have, as yet, been ob- 
served only when the change was from a more demanded to a 
less demanded goal-object No overt disruptions have, that is, 
been observed in either species when there was a change from 
a less demanded to a more demanded goal Neither Elliott nor 
Tinklepaugh detected any evidences of overt “surprise” when a 
more desirable goal was substituted for a less desirable In all 
such cases, the animals simply ate the new food immediately and 
without ado It seems quite possible, however, that with more 
refined methods for observing, eg, by the use of a moving pic- 
ture camera, or the like, some sort of a “surprise” response such, 
perhaps, as a startled speeding up m the behavior, might be 
detected even in these latter cases And, m fact, we shall assume 
that such would indeed be the case We shall suppose, in general, 
that in behavior there is always immanent the expectation of 
sorne more or less specific type of goal-objccL If such type of 
goal object be not found, whether it be because a better, a worse, 
or merely a different, goal object has been substituted for it, 
tnen the animal’s behavior will show some sort of disruption 
In? startled speeding up, or what not The appear- 

e o sue isruption will define the fact of an immanent ex- 
peaation of the previous type of goal object, 1 e , the type of 
goal-object which, as long as it is present, does not cause dis- 
ruption ’ 


6 “Perceptual” vs “Memorial" Expectations 
In the eipenments described above, such immanent ejpecta- 
rii ^■'aracteriaed further as "memone^" (or, more 

cchnically, mnemomzations [See Glossary]) That is, the con- 
I 10ns w 1C ed to the immanent expectations were preceding 
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experiences with a given type of goal-object They were all cases 
in which the given goal-object had, as such, already been experi- 
enced In the case of the rat experiments, this preceding experi- 
ence was in a preceding trial or trials In the case of the monkey 
experiments, it was at the time of the just preceding pantomime 
of “hiding the food” which had been enacted by the experimenter. 

It seems reasonable to suppose, however, that “perceptual” 
expectations (as well as “memorial” ones) are possible Suppose, 
for example, that a maze is arranged with wire sides, or in the 
form of an elevated track with no sides at all, so that the stimuli 
coming from the goal can reach the rat directly during the course 
of running itself In such a case, these continuously and concur- 
rently present goal-stimuli should also evoke an immanent ex- 
pectation,® and, in such a case, this immanent expectation would 
be defined as a “perception ” A definite proof of the presence and 
operation of such a perceptual expectation would appear m ex- 
periments which by some legerdemain caused the goal-object 
actually to be changed unknown to the animal during the course 
of a given trial, so that upon reaching the goal-box he would, in 
®pite of all the preceding stimuli, find a goal different from one 
normally corresponding to such stimuli If, in such legerdemain 
experiments, he, similarly, showed “disruption” and “hunting, 
on reaching the goal-box, this would be evidence, we would say, 
of a “perceptual” expectation which had led him to expect the 
goal-object, normally corresponding to the preceding stimuli 
Particularly would this be so, if such disruption proved docile 
nnd disappeared as a result of repeated experiences of the new 
relation between the actual goal-object and the initial stimuli 

7* Memorial Expectations of Immediate Maze 
Characters 

Thus far, only such expenments have been considered as 
testify to the presence and character of immediate cognitive ex- 
pectations relative to goal-objects Now we wish to consider some 

•A maze of the elcMted track variety hai recently been worked out and 

•lindardized by Mil« 

Set \V R htnea, The narrow^iath elevated maze for itudytng rats Froc 

so iy R Miles The eomparative learning of rati on eletated an a ey 
of the same paiicm. / Cony Psychol, 19 JO JO. *37 
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expenments which seem to testify to the presence as well of im- 
manent cognitive expectations as to means-objects, i e , as to the 
more immediate alley features themselves 
Carr and Watson The first to be cited are the classical ex- 
periments of Carr and Watson Carr and Watson taught rats a 
Hampton Court maze After the animals were running this with 
considerable speed and accuracy, the expenmenter shortened a 
given alley between trials And then, on the trial after this change, 
they found that several of their rats ran “kerplunk” into the end 
of the new shortened alley The animals behaved, that is, as if 
the original length of the alley were still present And, m the 
immediately succeeding trials, their behavior also showed a “dis- 
ruption similar to that exhibited in the experiments cited above 
m which the goal-object was changed 
In other cases, the experimenters lengthened an alley between 
tria s, and several rats, upon the first trial after the change, tried 
to turn at the old place And, again, m the succeeding trials, their 
behavior showed “disruption,” followed by subsequent learning 
e conclude then that the going-off of the onginal manner 
o running, i e, speed, pattern of turning, etc, involved immanent 
expertations that the coming alleys were of such and such lengths 
and had such and such patterns of turning 

however, that the exact definition of that 
finallv K* ®^pected (“remembered”) m any such case would 

the V discovered just what changes m all 

coull r” lengths, the.r widths, etc- 

could nnr '””' 1 ,' causing upsets, and just what changes 

einecipd M doal definition of that which was 

common in°^i ^ expressible m terms of whatever was 

mdifferentl ^ '“Sths, widths, etc , as could thus be 

wift al thn ’'■'tout caustng disruption, as contrasted 

HIioL A T "ot thus be substituted 

as vet uno, wT j “Pooo'ents to be reported arc some 

•4 d , of M H Elliott’s ■* In these 

H Piychd 1908 ,8, 10 the white r«t / Comp Niml 

Cut torn a durng“™veS .'”'“7 peitormed at the Universitv ol 

finished but the results >i» ^ 9^7 The espenments were never completely 

Elliott for permission to cite mdicated I am indebted to Dr 
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he examined in a simple two-way maze similar to that used by 
Bruce (see Figure 15 above. Chapter III, p 56) the effect of 
changing, between trials, certain of the purely sensory features 
of the paths At points around the corner from the choice point, 
he introduced new types of maze-wall, leaving all the actual di- 
mensions unchanged, or he put in unusual odors And he found 
that the animals were much upset upon first reaching these new 
sensory conditions — and this in spite of the fact that the actual 
dimensions remained unchanged The behavior of the rats in the 
subsequent trials showed disruption and extra “exploring,” but 
finally they readjusted 

Again, It IS obvious that an exact definition of the immanent 
expectations, thus demonstrated, could be achieved only by a 
whole senes of expenments, in which many such sensory changes 
were made, and it was discovered just which ones would cause 
disruption and which ones would not 
Macfarlane The last experiment to be cited, as similarly in- 
dicating and defining immanent expectations of immediate maze 
features, is one by Macfarlane ^ Macfarlane taught his rats to 
swim a maze of the design shown in Figure 29** and then by 
introducing a submerged bottom an inch below the surface caused 
them to wade the maze instead Similarly, a second group were 
taught first to wade the maze and then suddenly were made to 
swim It (The alleys as far as Y — see Figure 29 — were always 
the same That is, they had no false bottom, and always had 
to be swum whichever the set-up for the rest of the maze ) In 
general, the behavior of the rats showed an upset (disruption) 
^hen they first met the new condition Particularly was this cvi 
dent for the animals changed from swimming to wading Mac- 
farlane writes 

^\Tien the animal begins the test run and finds himself, at 
the end of alley 5, with a floor to stand on, he stands on it This 
A Macfarlane The role of kincsthesu in maze learning Untv Calif 
’ *930 4. 277 305 . . 

type of maze i$ probably not lo good for giving consistent and rcliawc 
J«ulti as either the \\ arden Y maze or the Stone-BIodgctt T maze (See above 
t^>Pter in ) It has however the practical convenience of greater compact 
This was important in the Macfarlane eipcriment in that the whole 
hid to be set m a tank of water 

‘W a general historical discussion on mazes of various ihip« and tn^ 

^ II Warden and L. H Warner The development of a itandardized animal 
cute, ^rck Pjyekol, 1917, 15, No. 91 
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gives him an opportunity to inspect the features of the new situa- 
^o^n, an opportunity of which all the animals availed themselves 
They halted, smffed, stood upright, tested the strength of the 
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Figure 291* 


ner”** made in this hesitant man- 

peared, howcv'™ tendencies to make errors disap- 

the change m the mare fe t"’" 
disruption disappeared 000 ?" 

testifies, therefore to an ^ This experiment 

preceding type of “alley fllh’">"‘ “Ptctation of the 

merged floor X fihmg, le, either open water or sub- 

^*0p ai , p 281 
at p 285 f 

It may be noted incidentalltr »i. u 

on other counts such as to orov^’ results of this experiment were 

kinesthetic doctrine of mate leam* •'•mruing to anyone convinced of the old 
/ntroJuction to Comparattve ***‘"P^c Watson Behatnor, 

pany, 1914] Ch. VII) The Henry Holt and Com 

must ha\c been quite different “npubes received as a result of wading 

those received from swimmine anrlT****^ different in quantity from 

condition to the other alihouch it <• change from the one 

not cause any considerable increase evident disruption surprise etc did 
•n the error scores, per se The rats still 
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8. Perceptual Expectations of Means-Objects 


Earlier in the chapter, it was suggested that, in order to dem- 
onstrate perceptual expectations of goal-objects, a maze might be 
used which had wire sides or no sides at all, so that the animal 
could “see” or, perhaps, “smell” the goal-object throughout the 
entire course of the maze With such an arrangement, the stimuli 
coming from the goal-object would, during the given trial itself, 
evoke an expectation as to the character of this goal-object That 
IS, the fact of such a perceptual expectation would be demon- 
strated, if during the course of the given trial the actual goal- 
object could by some legerdemain be made other than that 
“normally” indicated, and if the rat, upon reaching this new goal- 
object, showed disruption in his behavior We suggest, now, that 
similar experiments could be carried out to demonstrate per- 
ceptual expectations of means-objects That is, such perceptual 
expectations would be demonstrated if conjuror’s tricks were in- 
troduced whereby the relations between the stimuli and their 
immediate “normal” “implications” were changed and, if, fur- 
ther, the behavior of the rats upon reaching these new “unex- 
pected” maze-features, showed upset and disruption 
The only actual experiments of such a sort of which we are 
aware are the classical expcnracnts on the space-perceptions of 
human beings by Stratton and their recent verification and 
amplification by Ewert Unfortunately, however, for our bar- 
barian point of View, both of these researches were earned out 
not with rats but with human beings, so we cannot be absolutely 
sure that the same findings would have held for the rodents It 
appears reasonable, however, to suppose that in principle the 


' knnr to go, although at fim their behavior wa* obviously upset (dis 

at finding free water instead of jubmerged bottom or we versa 
^ *1*0 in connection with the present argument an investigation sim a 
to that by Carr and Watson which has appeared since the above was 
Hamill, Sequence of turns versus distances as essential pattcm-clcmcn 
/ Comp i’/ycAo/, 1931, 9 , 367 382 , 

G M Stratton Some preliminary ctpenmenis on vision without inv 
the retinal image Psychol Rev 1896 3 611-617 Upright 
miaal imajt slnd , 1897, 4, 182 187, Vision without mvenion of the reima 
*»2re ilnj, 1897 4 341 ,60 463 481 , 

’*r H Ewert. A study of the effect of inverted retinal it^ulatiofl ujwi 
»P>lullr ctArdmaled behavior. Genet Pjyelot hfonog , 193 ® 7 . N®* 3 * ^ 
ha bibl»graphy, pp 358 ff 
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outcomes would have been similar Stratton tried the effect of 
wearing during his waking hours, for a period of eight days, 
specially designed prismatic glasses which inverted his visual 
field in the vertical plane This at first caused complete “dis- 
ruption ” Most of his normal motor responses were tremendously 
interfered with With the passage of time, however, this inter- 
ference became less and less And eventually at the end of the 
eight days, he was performing, as far as his motor responses went, 
quite normally The original disruption and the subsequent re- 
adjustment testified, that is, to the fact of initial immanent 
expectations as to the up-and-downness of immediate means- 
objects And these initial expectations had to give way to new 
ones Ewert s experiments have, from the present point of view, 
mwely amplified and extended this technique and its results 
urning now to rats, our assumption is that for them also 
every ittle act, such as a group of steps this way rather than 
whisker explorations, an investigatory rising upon 
e in egs, a twisting of the body to the right, contains im- 
manent within itself pmepiual expectations to such effect as 
the ■'“o”. “'•>«= » a wall to run 

“here ^ a ctevicc to be nosed into”, and 

fittfltien ^'^•‘n around m” And the empirical demon- 

found hv° immediate perceptual expectations would be 
Te hot, «i<*t-eg, by the substituting of 

orismslTh “d th' 1 *= (eg, Stratton's 

between th"^ Provide the animal with abnormal relations 

w=rpn„'e tl: The rats would, that is, 

and “surnr,se“ *h^”” amuck” — or at any rate, show disruption 
live to the ne ™“'d later readjust, i e , show docility rela- 
aeain demon ‘rations And this double outcome would 

case perceptual) expectations 
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Chapter V 

DISCRIMINANDA AND MANIPULANDA 


I. Expectations Are Forward-pointing 

I T IS time now to make expliat a feature merely implicit in 
the preceding discussion Expectations, those of means-ob- 
jects as well as those of goal objects, those to be called per- 
ceptions as well as those to be called memories, are always 
forward pointing This fact of their forward-pointingness is rela- 
tively obvious for expectations of goal-objects For here the 
stimuli and the resultant expectations which they release quite 
evidently precede the later goal-object encounters, which verify 
or fail to verify such expectations The expectations in such 
cases very evidently point forward to the later moments of goal- 
object encounter and verification But a similar situation really 
likewise obtains for expectations of immediate means-objects In 
these latter cases also, the perception or memory, as an expecta- 
tion, 18 a prior “setting” of the behavior for such subsequent 
encounter as “here an opening”, “there a wall”, “here a smell- 
able crevice”, and the like Again, the actual encounter which 
verifies or fails to verify that “this is an opening, a wall, or a 
crevice, is a temporally separate and later event It is an event 
which occurs after the stimuli and the immanent expectations 
which these stimuli release The moment of stimulation, and its 
accompanying release of an expectation, and the later moment of 
environmental encounter of or commerce with the given means- 
object which verifies or fails to verify this expectation, are al“ 
ways, both temporally and qualitatively, two A moment of stim- 
ulation is prior in time to, and qualitatively other than, a direct 
encounter or commerce with That which ‘'sets” a cognitive ex- 
pectation IS a complex of stimuli, that which verifies or fads 
to verify it is a resulting commerce with such and such imme- 
diate environmental presences or supports 
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2. Behavior Supports 

‘ This statement of the duality of stimulation and verification 
is but another way of saying that any behavior-act requires not 
only stimuli to release it, but also, later, more substantial en- 
vironmental actualities such as fulcra, media and planes, to sup- 
port it (i.e., verify it, make it possible). Stimuli by themselves 
are not enough; supports also arc needed. Behavior cannot go- 
off in vacuo. It requires a complementary “supporting” or “hold- 
ing-up.” The organism, as a result of stimuli, expects that such 
and such ‘'behavior-supports” are going to be in the environ- 
nient. A rat cannot “run down an alley” without an actual floor 
to push his feet against, actual walls to steer between, actual free 
space ahead to catapult into. And in a discrimination-box, he 
cannot “choose” the white side from the black without actual 
whites and blacks continuously to support and verify such a 
choice. Behavior-acts and their immanent expectations are re- 
leased by stimuli; but they demand and are sustained by later 
coming behavior-supports. 

In parenthesis it may be remarked that this fact that sup- 
ports, and not merely stimuli, arc needed for the actual going-eff 
of any act and are expected by such an act, is a feature about 
behavior which orthodox psychologies, both stimulus-response 
psychologies and mentalisms, seem hitherto to have i)?Ci'l«3t»k5d. 

3. Discriminanda and Manipulanda^ 

It is to be noted next that there are at least two sub-classes 
among “supports.” ^ These two sub-classes may be broadly dis- 
tinguished as “sensory” supports, on the one hand, and “motor” 
supports, on the other. Thus Elliott’s experiments quoted m the 
previous chapter (pp. 78-79) illustrated primarily expectations of 
sensor^’*’ supports; whereas those of Carr and Watson ^nd o 
Macfarlane illustrated expectations of "motor” supports. El- 
liott’s experiments were designed to demonstrate that the ra^ ** 
for certain to-come sensory possibilities — e.g., possibility 
as to color-discrimination, smell-discrimination, and the like. e 
Carr and Watson and the Macfarlane experiments were designe , 
on the other hand, to demonstrate that the rat is set also or 
«VaIl later that there » aho a third lub-cUu. Set Rcxt chip**^* 
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certain ttxome motor or manipulation possibilities — eg, possi- 
bilities as to distance of running, points and manner of turning, 
wading versus swimming, swimming versus wading, and the like 
We propose now the terms dtscnmxnanda and manipulanda 
for these two varieties of support* In so far as the support fea- 
tures, which are demonstrated as expected and set-for, are the 
consistent possibilities of such and such sensory affections (dis- 
criminations), we shall designate such supports, discnminanda 
In so far, on the other hand, as these expected support-features 
are the possibilities of such and such patterns of motor activity 
(manipulations), we shall designate them manipulanda 
Actually, of course, in any given case, a rat will be set for, 
1 e , expect, both discnminanda and manipulanda Thus in El- 
liott’s experiments the rat obviously was actually set for, not 
only the immediate maze-parts to “look” and “smell” and “feel” 
so and so, i e , discnminanda, but also for them to “be” so and 
80 for the purposes of running, turning, swimming, le, manipu- 
landa And, conversely, in Carr and Watson’s and m Macfar- 
lane’s experiments, the rat was, of course, actually set for not 
only the maze alleys to “be” so and so for running, swimming, 
and the like, but also for them to “look” and “feel” and “smell” 
so and so The one sort of “set” (expectation) can never actually 
function without the other 

Again, It 18 important to emphasize, as regards both types 
of expectation, those for discnminanda as well as those for ma- 
nipulanda, that stimuli release them For this means, further, 
that It IS especially necessary m the case of discnminanda not 
to confuse the immediate momentary stimuli, which do the re- 
leasing, with the relatively permanent discnminanda which func- 
tion as supports 

4 The Definition of Discnminanda 

The final definitions of expected discnminanda can, It must 
now be noted, be determined m the last analysis only by a whole 
senes of experiments Suppose, for example, we discover that a 
given behavior seems to be “expecting” the presence of a certain 
specific color This behavior, it is found, will, under the given 

2 These words are obviously formed oa the analogy of the Latin gerundive to 
denote things to-be-discriminated and to-be manipulated respectively 
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conditions, continue to go off only so long as this specific color 
proves actually to be there. If on any occasion this specific color 
fails to be present, the given behavior will, that is, by hypothesis, 
show disruption; it will give way to some other behavior on the 
immediately subsequent occasions. To define exactly, however, 
the expected discriminandum in such a case, we must discover 
(a) just what other light waves can be interchanged for the 
original one without causing such disruption, and (b) just what 
range of other waves cannot be thus substituted. 

But these are only the first two steps. For a final and com- 
plete definition, we must discover also (c) just in how far, for 
the given organism, light wave-lengths are generally differentiable 
one from another. We must discover what Prall * has called the 
“intrinsic orders” of sensory discriminations. We must know what 
these intrinsic orders are for the specific case of color and for 
the specific species of animal. We must know, that is, the sort 
of Information which we already know for the average human 
being, and which is summed up by the familiar color-pyramid.'* 
The color-pyramid is indeed simply a schematic way of repre- 
senting the whole system of interdifferentiabilities of colors for 
a normal human being. It indicates that for this average, or nor- 
mal, human being all light-wave stimulations range themselves 
into the three main similarity-difference dimensions of hue, 
chroma (saturation), and tint (lightness or darkness). It a so 
indicates that, within the one dimension of hue, there are the 
four similarity-difference sub-dimensions of red-to-yellow, ye 
low-to-green, grccn-to-blue, and blue-to-red. 

Finally, (d), having worked out the nature of the co or^yra 
mid, or it may be some other shape of polyhedron whic^ o tains 
for the species in question, the last step in the de nilion wi 
consist in locating the acceptable range of mutually substitutable 
wave-lengths, as defined by points (a) and (b) upon this po y- 
hedron. The final definition of the expected discriminandum will 
thus be this range of mutually interchangeable wave-lengths, 
any one of which may be substituted in the given situation— this 
range to be characterized further by virtue of its relations ot 


*D. W. Prall. jEstkftlc JuJpnmt (Kew York. Thoraai Y. Crowell Com- 
r»By. 1929). apccialljr Chapter! V to IX. 

*Fof a eompfcheniive doatpibn of the color-n-ntmJ tee E. 

ATfxthc^k of PtyckoloCf {New Yotk. Tlie MaanOlan Company. 19U). P- S 9 «- 
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similarity and difference as indicated by its position on the total 
color scheme (polyhedron) 

To sum up then, m more general terms, an expected discrimi- 
nandum is to be defined by the range of sense-characters, any one 
of which may be substituted m the given situation and support 
the discrimination behavior in question equally well But, further, 
this empirically determined range of such satisfactory or sup- 
porting environmental characters must m its turn be defined not 
in simple physical terms, but rather in terms of that whole sys- 
tem or ititnnsic order of differentiabilities, which is found to ob- 
tain relative to this class of sensory characters for this type of 
organism In other words, by means of purely objective dis- 
crimination experiments, there is to be worked out for every type 
of organism sense-polyhedrons (analogous to the color pyramid 
for human beings) in each sense mode of the given organism 
And an expected discrimmandum is always to be defined, in 
the last analysis, with reference to such a polyhedron or “in- 
trinsic order” of differentiabilities® 

5 The Definition of Manipulanda 

Turn now to the definition of manipulanda The release of a 
behavior-act expects, as we have seen, not only certain present 
and immediately-to-come sensory supports, discriminanda, but 
also certain immediaiely-to-come motor supports, manipulanda 
In order to stand, to walk, to climb, to run, to swim, to make 
noises, an organism expects, and must have, motor supports such 
as a solid surface to walk on, an actual physical height to climb 
over, an unobstructed stretch to run through, a liquid to swim 
ID, a gaseous medium to vocalize with 
For the precise definition of such expected manipulanda, the 
total procedure is, however, relatively arduous It is similar to 
that involved m the definition of expected discriminanda (a) One 
must discover just what other physical characters besides the 
given one could be substituted and cause no disruption in the 
given behavior, (b) one must discover just what others could 
not thus be substituted, and (c) one must work out a system 
of correlation between types of physical character and resultant 
manipulation possibilities, analogous to that which the sense- 
» For a further elaboraiton of ihu ume doctrine, see below Chapter XVI 
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polyhedrons summarize as between types of stimulus characters 
and discrimination-possibilities. One must know, for example, 
that while a thing of the size and shape and weight, etc., of a 
chair will, for a man, present manipulation-possibilities such 
as “to-sit-upon,” “to-pick-up-and-use-as-a-weapon,” etc., for a rat 
it will present quite a different set of manipulation-possibilities, 
those, say, of *‘to-build-a-nest-in,” ‘^to-hide-behind,” etc. One 
must know just what slight changes in physically defined char- 
acters will, for the given organism, lead to differences in such 
manipulation-possibilities. One must work out the whole system 
of manipulation-possibilities for each type of organism in some 
sort of a summarizing table or figure. Finally (d) one must 
interpret and define the acceptable range of mutually substitutable 
and acceptable manipulanda, which are found in the given case, 
in terms of their positions in this total table or figure of ma- 
nipulanda-physical-character correlations — as worked out for the 
given type of organism. 

6 . Primary vs. Secondary Qualities 

Further, there is to be noted an important interrelationship 
between discriminanda and manipulanda — an interrelationship 
which seems historically to have led to considerable philosophica 
dispute. For it appears that certain types of discriminanda tend 
to be relatively consistently correlated with certain manipulanda, 
whereas other types of discriminanda do not tend to be so cor- 
related. 

For instance, I am now (in a somewhat erratic fashion) poun 
ing upon my typewriter. And this scries of finger^ movements, 
behavior-acts, seems to require for its support that it be met y 
a certain specific complementary stream of tactual and kinesthetic 
discriminanda. Further, it requires along with these tactual an 
kinesthetic discriminanda, certain intimately correlated manipu- 
landa, i.c., such and such “resistances” and “distributions and 
“locations” of the individual keys. It appears, that is, in this case 
that the tactual and kinesthetic discriminanda are closely wr- 
related to the accompanying manipulanda. It must be noted ur- 
ihcr, however, that my typewriter also presents to me, at t e 
same time, certain other discriminanda, c.g., its color, its tem- 
perature, and the like. But it appears that these latter, on the 
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other hand, have no such intimate correlation with the manipu- 
landa of the resistances, distributions and locations of the keys 
The color and temperature may vary and yet, as something for 
me to pound, i e , as such and such a set of manipulanda, the 
typewriter can and will remain unchanged Tactual and kines- 
thetic discriminanda tend to be closely correlated with manipu- 
landa, color and temperature and odor do not 

But here we descry, do we not, the classical philosophical 
distinction between the so-called “primary” and the so-called 
“secondary” qualities The former are, in our terms, discrimi- 
nanda which tend to be relatively consistently correlated with 
specific manipulanda, the latter are discriminanda which do 
not tend to be thus correlated It is to be noted, however, that 
the difference is probably one of degree only The orthodox list 
of primary qualities contains those discriminanda whose associa- 
tions with specific manipulanda are relatively fixed and constant, 
while the orthodox list of secondary qualities contains those whose 
associations with specific manipulanda are relatively less con- 
sistent Visual and tactual size and shape and number and pres- 
sure are pretty uniformly indicative of specific sizes and shapes 
and weights as supports for motor-possibilities, i e , as manipu- 
landa Colors and temperatures and odors, on the other hand, 
are not so uniformly indicative 
But the so-called secondary qualities do often have definite 
manipulation indicative-values— at least m specific situations 
Thus, for example, the color is probably the significant cue for 
a housewife who needs the manipulanda which define an apple, 
and who dives rapidly into box or basket or cooler shelf, half 
filled, as It usually is, with a medley of oranges, lemons, apples, 
and tissue paper wrappings In such a case, it very probably is 
the distinctive color of the apple which indicates to her quickly 
the whereabouts of an apple’s manipulanda 

And there is also the opposite fact The so-called primary quali- 
ties themselves do not always have absolutely fixed and invariable 
implications — witness our old friend, the “bent stick” half in 
water and half out The difference between primary qualities and 
secondary qualities is, therefore, one of degree rather than of 
kind It %sas easier for God (or the Devil) to arrange it so that 
colors and temperatures and tastes could be more easily smeared 
on and off surfaces of things than could visual and tactual shapes 
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and sizes and resistances But that is the only difference Dis- 
cnmmanda, whether primary or secondary, always remain dis- 
criminanda Visual and tactual shape and size and resistance, as 
such, i e , as pure discnminanda, are no more at one with their 
assoaated manipulanda than are color, taste, temperature, and 
smell Both sets are merely more or less uniformly associated 
with their correlates of “sit-on-able-nesses,” “pick-up-able- 
nesses,” “step-between-able-nesses,*’ *‘cut-up-able-nesses,” and the 
like. 


7. Discriminanda and Manipulanda Capacities 


Finally, in concluding this chapter we must point out that such 
processes of expectation for discnminanda and manipulanda ob- 
viously involve certain capacities on the part of the organism 
Discnminanda and manipulanda are behavior-supports which, as 
we have seen, the organism first expects and then enjoys And 
his ability thus to expect and subsequently to enjoy depends, it 
IS obvious, upon certain capacities First, he must be able to dif- 
ferentiate the given discnminanda and manipulanda m the mo- 
ments in which the behavior 1$ actually supported by them, 1 e , 
in the moments of their actual enjoyment- It is this sort of 
capacity which is indicated in the case of the discnminanda by 
the color-pyramid, and other sense-polyhedrons which obtain 
for the given organism or species of organism, and in the case of 
manipulanda by the manipulanda diagrams or tables, when these 
shall have been worked out These are the sorts of capacities which 
are testified to by “threshold” cxpenments Many such thresholds 
have been worked out for human beings m the case of discnmi- 
nanda Fewer such discnminanda thresholds, however, have 
worked out for the lower animals* And no manipulanda thresh- 
olds have been worked for either human beings or for the lower 
animals 

Secondly, however, the organism must also have the capacity 
for being endowed with, or for acquiring, the correa cxpwia- 
tional relationships (perceptual or memorial) between the given 
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sets of immediately presented stimuli and the to-be-espected dis- 
cnminanda and manipulanda The fact of these capacities m 
reference to particular types of material have hardly been studied 
at all In the case of memory we speak roughly of retentivities. 
But in the case of perception the problem has hardly been 
analyzed We want to know, for example, not only how well 
an animal can see under normal, standard conditions— i e , the 
facts concerning his discnmmanda-capacities — but also how well 
he can expect the true color, size, or what not, from given stimuli 
when the distorting factors of perspective, and the like, enter in 
To sum up, discrimination- and manipulation-capacities in- 
volve two sub-features (a) differentiation- or threshold-capaci- 
ties and (b) expectational-capacities (perceptive and memorial). 
And the fact that these two sub-dements are really involved in 
what we shall hereafter, for convenience, designate merely as 
discnminanda-capacity and mampulanda-capacity, should be kept 
m mind m later discussions 
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Chapter VI 

EXPECTATIONS OF MEANS END RELATIONS 


I. Means-End-Readinesscs and Means-End- 
Expectations 

I T was pointed out m Chapter II that subordinate demands 
depend from superordinate ones by virtue of interconnect- 
ing means-end-readmesses Because of such readinesses the 
organism, when demanding given superordmate goal-objects, is 
ready to be responsive to, to try to have commerce with, and to 
demand such and such subordinate goals or means-objects Such 
means-end readinesses arise out of innate endowment and previous 
experience By virtue of innate endowment a rat, when subject to 
the organic excitement of hunger, exhibits the “readiness” to be a 
satiation demanding rat Further, as such a satiation-demanding 
animal he exhibits also the readiness to be a food-demanding one 
And, finally, as a food-demanding one he exhibits also the readi- 
ness to be an exploration-demanding one But, again due to 
specific past experiences, his general food-demandingness will have 
become limited and specified and so also will have his general 
exploration-demandingness He will have become more ready to 
eat such types of foods as have been found by him in the past to 
lead to satiation, and he will also have become more ready for 
such types of explorable object, eg, white alleys, right-turning 
alleys, etc , which m his particular past have led to food In short, 
his means end readinesses are docile relative to the degree to 
which the given types of subordinate means-objects have or have 
not tended, in the long run, to lead to the given demanded super- 
ordinate objects And as thus docile these means-end-readmesses 
are, we said, cognitive or judgmental They are of the nature of 
preliminary hunches” which the rat brings with him to any new 
problem They are means end “judgments,” resulting from in- 
nate endowment and previous experience, which he carries around 
with him as a silent partner wherever he goes. 

94 
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It is to be noted, however, that not only do rats thus come to 
a specific problem with certain innate and acquired means-end- 
readinesses — ^but also, and this is the further feature now to be 
brought out, they immediately experience qualifications and spe- 
cifications of these readinesses as a result of the specific concrete 
concatenations of stimuli which are actually presented. And we 
suggest that these specifications which thus result from particular 
stimuli (whether such stimuli be presented all simultaneously as 
in perception or whether they be presented partly in the past as 
in memory) are to be designated as specific means-end-expecta- 
tions. The rat upon being presented vdth concrete stimuli releases 
specific and particular means-end-expectations within the frame 
of the generalized means-end-readincsscs which he brings with 
him. 


2. Selectivity — the Evidence of Means-End- 
Expectations 

The hungry and maze-wise rat, when put in a new maze or 
problem-box will perceive, or after one or more complete^ runs, 
remember (i.e., will have an expectation as to) which of the imme- 
diately presented features of this specific maze or problem-box are 
most likely to lead on to the given expected food and which are 
most likely to lead to it by the shorter routes. And such percep- 
tions, or memories, as to the specific routes, thus called out by 
the maze-features in hand, we are designating as means-end-ex- 
pectations. They are expectations that such and such of the imme- 
diately presented means-objects (discriminanda and manipulanda 
complexes) are going to be better or worse for reaching (or avoid- 
ing) the given goal-object (discriminanda and manipulanda 
plex). The experimental definition and evidence of a means-cn 
expectation is to be found, In other words, in the fact of an 
animal’s selectivity among some array of actually presente 
means-objects. Such seicctivitics arise out of the sort of means- 
end-readinesscs which the rat brings with him plus the specific con- 
catenations of presented stimuli and his resulting perceptual^ an 
mnemonic expectations of specific means-objects and goal-objects. 
The sclectivities define an expectation as to mcans-cnd-rclations 
— an expectation which falls within the frame of^ the genera 
means-end-readincsscs which he has brought with him. 
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3. Distance and Direction 

But let us consider such means-end expectations m more detail 
Two, more specifically defining, characters appear On the one 
hand, there is (a) the expectation of what we would call the “dis- 
tances” presented by the alternative means-objects, and, on the 
other hand, there is (b) the expectation or assertion of the corre- 
lated “directions” of these same means-objects For m selecting 
the one instance, or type, of means-object rather than another— 
in selecting, for example, alleys rather than interstices in the wire 
covers, or the right turning alley at a specific point m a maze 
rather than the left turning one, or a white alley in a discrimina- 
tion box rather than a black alley — ^the rat seems to be expecting 
both (a) that the given instance of selected alley will prove rela- 
tively ‘ short” as to “distance” and (b) that its character, or more 
generally what we are calling its “direction,” is of a sort to indicate 
such relative * shortness ” 

It should be observed that we are here using the terms distance 
and direction in a special, somewhat arbitrary sense By distance 
we are covering the general situation whereby a given object 
affords (or does not afford) a relatively “short” way of getting 
to the demanded goal And by direction we are meaning not 
merely differences of spatial pointing, such as right turning ness 
as against left turning ness and the like, but also differences in the 
general characters or qualities of the object, as, for example, its 
whiteness vs its blackness, its alley like character vs its crevice- 
like character, and the like By distance we are going to mean all 
kinds of goodness” or “badness” for getting-on — spatial, tem- 
poral, gravitational, physiological, rhetorical, social, or what not 
And by direction we are going to mean all kinds of qualitative 
characterization of the given to-be selected means object, irrespec- 
tive of whether this characterization really be one of spatial direc- 
tion, or one, rather, of color, size, weight, type of muscular activ- 
ity* type of verbal phrase, type of social performance, or what not 

4 Perception, Mnemonization, Inference 

Further, it is to be noted that there are three possible moods 
to such means end (i e , direction-distance) expectations (a) A 
rat, or other organism, may perceive that the given direction of 
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means-object leads on by some relative degree of shortness to the 
given demanded goal-object, before he has tried it out and simply 
as a result of the concatenation of immediately presented stimuli. 

(b) Or he may remember it (mnemonize it, see below, page 134 f.) 
as a result of actually trying out the various alternatives a number 
of times and discovering which direction of means-object it was 
which thus led on to the goal-objea by the relatively short route. 

(c) Or, finally, he may infer it, not as a result of stimuli all given 
then and there or as a result of actually having tried out this 
specific direction of means-object on previous trials, but rather 
as a result of having tried out some of the other means-objects.* 
Rats and higher organisms are immersed in means-end fields or 
manifolds, and they are capable, in varying degrees, not merely 
of perceiving and mnemonizing certain of the specific individual 
direction-distance correlations presented by such fields, but also 
of inferring other direction-distance correlations before they have 
as yet perceived them or had a chance to build up a memory 
(mnemonization) of them. 

5. Means-End-Hierarchies 

Finally, it may be well here to emphasize once again the fact of 
hierarchies or successions of superordinate and subordinate goal- 
objects. To some extent, rats, and to a large extent the higher ani- 
mals, seem capable of expecting not merely simple, and single, 
direction-distance correlations but also successions or hierarchies 
of such correlations. They can postulate that this type or direction 
of means-object leads by a short distance to such and such a sub- 
goal-object, and that this latter leads by such and such a further 
relatively short distance to such and such a further more super- 
ordinate goal-object; and so on. 

Every organism, given his fundamental appetites and aversions, 
plus his innate or acquired accompanying means-end-readinesses, 

to be conceived as immersed at any moment in a more or less 

* It Will appear, in the subsequent chapters, that inferences in the above 
sense, at least within narrow limits and for primarily spatial material, are 
possible for even so lowly an animal as the rat. That is, the rat, and of course 
w much higher degree the higher animals, are capable of responding to rcla- 
'iT* ^ ^dHcult combinations of direction and distance in the sense that from 
the actual perceptual or memorial experience of certain of them they may 
>«/rr others. 
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endunng hierarchy, or sequential order, of means-end possibilities 
Types of object present themselves to the envisagement of such an 
organism as falling into certain successions or hierarchies of 
means end possibilities — 1 e , direction-distance correlations And, 
if the organism is to be successful m achieving his final ultimately 
desired physiological state, his hierarchy of means end-readinesses 
and resultant means end expectations must be correct The organ- 
ism must be “ready” for and finally expect the appropriate final 
consummately objects as the last step m reaching the ultimately 
desired physiological state, and he must also be “ready” for and 
finally expect the appropriate subordinate means-object as provid- 
ing appropriate subordinate routes to such consummatory objects 
One IS, of course, indebted primarily to Woodworth for the con- 
cepts and terms consummatory and preparatory, or as we h«ve 
called them superordinate and subordinate, and also for his con- 
cept of reaction tendency, which latter seems closely related to our 
concept of means-end readiness * 

6 Types of Hierarchy Cham Successions vs 
Lever (Too!) Successions 

In considering this concept of sequential orders or hierarchies, 
It must be noted finally, however, that there appear to be two 
types of such means end successions (1 e , direction-distance cor- 
relations) On the one hand, there are what may be called chain 
successions, and, on the other, there are what may be called lever 
(or tool) successions 

In a chain succession, the two members of any pair of successive 
means objects lie with respect to each other as successive links in 
a chain Commerce with one leads to the presence of the next And 
commerce with this, next leads to the presence of the still next, and 
so on An example of such a chain means end succession is pre- 
sented by a spatial field, such as that offered to a rat m a maze 
The rat runs through one part of the maze to get to the presence 
of the next, and through this to get to the presence of a still 
further part, and so on 

In the lever, or tool, type of means end succession (direction- 

S 'Vo^worih Dynamic Psycholagy (New York Columbia Univ Press 
1918) Also Psychology, A Study of Mental Life (New York, Henry Holt and 
Company 1921) 
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distance correlation), on the other hand, the two members of any 
pair of successive means-objects lie relative to one another as the 
two ends of a lever, or other tool. And, just as a movement of the 
one end of a lever causes some correlated movement of the other 
end to be described simultaneously, so, in what we are here calling 
the lever, or tool, type of means-end succession, commerce with 
the one means-object achieves directly and simultaneously a cor- 
related commerce with the next. Examples of such lever, or tool, 
combinations are to be found for the most part only among ani- 
mals relatively higher in the scale than rats.® For, in the last 
analysis, such “lever” types of combination are cases of “tool- 
using.” The organism has commerce with the one “end” of the 
tool in order to achieve thereby such and such commerces with 
the other end of the tool. One of the simplest of such tools is, of 
course, the “lever” itself, which we may here take as the exemplar 
of all tools. Adams ^ has demonstrated very prettily the ability in 
cats to learn to push the one end of a lever projecting out from 
a puzzle box in order thereby to bring the other end loaded with 
food inside the box and within reach. Kohler’s apes gave many 
instances of the ability to use tools, beginning with simple strings 
tied to food, and passing on up to the using of slicks and the 
piling of boxes.® And it goes without saying that in the case of 
human beings the kinds and complexities of tool-using are legion. 

Finally, however, it is of course obvious that any extended 
means-end hierarchy will often involve both chain and lever 


*Some evidence of tool-using, even in the case of rats, seems to have been 
demonstrated by W. McDougall and K. D. McDougall, Notes on Instinct and 
intelligence in rats and cats, /. Comp, Psychol., 1927, 7 , 145*176, who found 
that rats would pull up food on the end of a string and learn to manipulate a 
series of levers in order to open a food-box. See also M. F. Fritz, A note on 
of tools by the white rat, /. Genet. Psychol., 1930 , 37 , 330 ' 33 ** 

The use of tools by such higher organisms as birds, monkeys, and apes, as 
of recent years been overwhelmingly demonstrated. » , r t 

Cf. M. Hertz, Beobachtungen an gefangenen Rabenvogeln, Psychol. Forsc 
1926, 8, 336-397. 

,H. Nellmann and W. Trendelenburg, Ein Bcitrag zur Intelligenzpriifungcn 
nWercr Affen., Ztsek. f. vergl. Physiol., 1926, 4, 142-201. 

^ R. M. Yerkes and A. W. Yerkes, The Great Apes (New Haven, Yale Univer- 
sity Press, 1929). ^ . _ 

* D- K. Adams, Experimental studies of adaptive behavior in cats, omp. 
Psychol. Mon., 1929, 6, No. 27. „ 

®W. Kohler, Intelligenzprulvngen an Mensehenaffen (ipw). Eng. m. 
Mentality of Apes, by Ella Winter (New York, Harcourt, Brace and Com- 
pany, 192s). 
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relations Thus, for example, m the case of a man driving his 
automobile home to dinner, the automobile is a tool, the one “end” 
of which, the steering wheel, he manipulates in order that the 
other “end,” the running wheels, shall pass through a succession 
of chain means end commerces extending from office to home 

7 Experimental Evidence of Means-End- 
Expectations 

The next two chapters will present experimental evidence, in 
the case of the rat, for expectations, perceptual and mnemonic, 
of direction and distance correlations and of successions or hier- 
archies of such correlations But Chapter VII will be devoted 
more to the problems of distance and Chapter VIII more to 
those of direction and hierarchies A discussion of inferential ex- 
pectations of means end relations (direction and distance corre- 
lations) will be postponed until Chapter XI 
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Chapter VII 

MEANS-END-DISTANCES 


I. Expectations of Distance 

I N this chapter we are to present the results of various ex- 
periments which indicate the ability and tendency ^of the 
rat to differentiate and to prefer various kinds of short 
paths as constrasted with the corresponding “long” paths, and 
pan passu to expect these short paths to be correlated with such 
and such types or “direction” of alley-entrance That is, the rat 
both differentiates certain differences of “distance in the mo- 
ments of passing through those distances, and comes later to re- 
lease a means end expectation as to which of these distances are 
correlated with which “direction” of means-object 

2 Spatial Distances 

The first, and pioneer, experiment to be reported is that of 
De Camp^ For it was De Camp who first dearly envisaged the 
significance of the two-way (i e , a long path — short-path) 
maze The final form which he used is shown m Figure 30 At the 
beginning of the experiment, the food was at Fi (F* was ^ ® 

off), and the two paths, one longer and one shorter, both e to 
Fi, but the left hand one was the shorter With this 
ment, the rats soon learned to go by the shorter pat te^ 
however, this preference had been acquired, the food was s 1 te 
to Fj, and Fi was blocked What happened? On the next lew 
trials, rats went to the left as before But, upon finding 1 
blocked, they continued to explore, and either by continuing 
around to the left or by retracing back to S and then going 
down to the right, they eventually reached the food at * ooner 
or later, however, they all changed to going directly to e ng t, 

M E De Camp Relative distance as a laaor m the white rat’s selection 
d a path Psychobtol, 1920, a, 245233 
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rather than either going the long way round, via Fi, or first 
going towards Fi and then backing out again The original going 
down to the left was, that is, contingent upon this continuing 
to be the shorter route to food Similarly, the later going to the 
right, rather than to the left was contingent upon the change m 
the position of the food such that the right was now the shorter 



route We have to thank De Camp for first bnnging clearly to 
light this fact of the preference of the rat for the spatially shorter 
of two alternative routes • 

* Op rtf p i47 

* ^ C«mp wis not of course the first to sue a maze which involved altcma 
live ^tes of d fferent spatial lengths The orignal Hampton Court marc used 
by W S Small and L. W K 1 ne at Clark m 1900 {vtde H A Carr and 
J B Wauon Oricnuuon in the wh te rat / Comp Neural fj Peychal 1908 
18, J 7 «) had some alleys involving this pnnciplc But the methodolog cal 
and theoretical s gn ficance of the principle docs not seem to have been 
reilaed previous to De Camp 
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3. Further Examples 

We must present, next, some experiments of Gengerelli’s.* The 
general procedure in these experiments was to present the rats 
with many possible, and relatively undefined, paths between 
entrance and food-box, in order to discover in how far the animals 
would come to select ^e more direct, i.e , the spatially (and tem- 



* J A Gengerelli, The principle of maxima and minima m 
/ Comp Psychol, 1930, IX, 193236 

* Op , p 208 
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very likely to hit 2 by accident And he tended to hit i only after 
a longer delay. Finally, however, after the path to 2 and then back 
again to 1, had become relatively smooth and errorless, it gave 
way to the still more efficient path, i followed by 2. We quote 
the experimenter’s notes on the behavior of an individual ani- 
mal: 


“At the end of the 20th trial: The animal dashes through the 
experimental compartment and scratches vigorously at the door 
leading to the F.C. (food compartment). This is repeated run 
after run. The reason why plate 2 is pressed so often first lies in 
the fact that the rat, in scratching and walking back and foj^ 
across the entrance to the F.C., steps on it accidentally. The 
animal also tries to clamber up over the partition occasionally. 

“At the end of the 30th trial: Shows unmistakable signs of 
associating the pressing of plate i with the opening of the door. 
This has taken place because the order of pressing on the plates 
is usually 2-1, and therefore i is the plate touched when the door 
opens. On the 28th and 29th runs he pressed on No. l first and 
since the door did not open, he pressed on it two or three t^es tn 
succession before going to No. 2. Did this repeatedly 
ten runs, even going so far as Ignoring 2 altogether and dasbing 
back and forth from the door to No. i.” . j .. t.* 

“Up to the 360th run, the path of the animal is, m regard to nis 
2-1 runs, as follows: Once within the E.C. (experimental com- 
partment), the rat dashed straight down to the closed entrance to 
the fcxid compartment, turned without hesitation, pressed on 
No. 2, ran up to and pressed No. i, then ran back down to t e 
food-box. (The animal had ceased scratching at the door by tiie 
30th trial.) Shortly after the 360th trial, a gradual change was 
observed in the behavior. The rat, in running headlong trom tne 
entrance to ^e E.C. to the entrance of ihe^ F.C., instead ot at^ 
vancing clear up to the door before pressing on 2, as he a 
done, now paused within a few inches of the door, turned, presse 
on 2, then ran up to No. i, pressed it, and came back to the . • 
Eventually, the animal did not run past No. 2 at all, but presse 
on that corner which was nearest to him as he approached it. 

“The runs having the 1-2 sequence have greatly increase y 
the time the 4Soth trial is given. By far the greatest majo 
of the 1-2 runs are of the following type: The rat runs 
SIX inches past plate i, turns, presses on th^ plate, turn , 
down and presses on plate i, and enters the F.C. With each sue 
cessive set of trials, however, the distance which the animal run 
past No. I before turning to press it gradually diminuhes. it 
almost unbelievable.” , , 

“At the 600th trial: The rat by this time " 

past plate l altogether. He stops beside the platform, turns to 
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one side (the right), presses it, and goes on to plate 2 and to the 
F C The animal has thus arrived at the ‘optimum’ solution ” ^ 

Summing up the results of both sets of experiments, we must 
conclude that there is a very strong tendency for rats eventually 
to differentiate and select the spatially shortest route from a set 
of alternative, relatively undefined possibilities 
Whereas De Camp’s expenment indicated that if the rats are 
limited to two alternative and restricted paths, one longer than 
the other, they will, finally, select the spatially shorter, these ex- 
periments of Gengerelli’s indicate that where the possible routes 
are very numerous and relatively undefined, the animals also 
Will tend, eventually, to achieve the spatially shortest of all the 
alternatives (save in the case of blind rats, who may achieve a 
compromise between spatial shortness and safety from injury) ® 
Finally, before passing on to the next section, it is to be noted 
that m all such experiments on spatial shortnesses there is in- 
evitably also involved the correlated fact of temporal shortnesses 
A rat in differentiating, preferring and taking a spatially shorter 
path is pan passu necessarily differentiating, preferring and tak- 
ing the temporally shorter path also And this raises the question 
To what extent may the results obtained in such experiments be 
a measure of temporal differentiations rather than of spatial ones^ 
In order to answer, experiments must be devised in which tem- 
poral distances are varied while spatial ones are held constant 
Such an experiment is presented m the next section 

4 Temporal Distances 

Sams and Totman (in, to be sure, only a preliminary sort of 
way) have demonstrated that, other things being equal, rats will 
take the temporally shorter of two routes to food, even though 

^Op nf , pp 223 224 

• TJere ihould also be mentioned m connection with this propensity of the rat 
to take the spatially shorter of two alternative routes to food, an experiment by 

igginson in which he found that hu rau, when given an opportunity, immedi- 
ately short-arcuited a blind which previously they had entered on every one 
ot many preceding trials Cf G D Higgmson, Vuual perception m the white 
rat,/ txper Psychol, 1926 g, 337347 It should be noted, further, however, 
in this conneaion that Valentine repeated Higgmson’s experiment (with slightly 
diHerent conditions) and obuined no such immediate short-circuiting Cf W L 
Valentine, Visual perception m the white rat” / Comp Psychol, 1928, 8, 369- 
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the spatial length of the two paths is the same.® They used a 
simple, spatially symmetrical maze, such as is shown in Figure 
33. It presents two alternative paths to food, each of which has 



Ftctru 33’® 

• E. C. Tolnun and C. F. Sims, Time dbcrimimibii in -hiic nil, A 
19:5, 5. 255.263. 
fif., p. 255. 
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jn the middle of its course a detention chamber, i e , i to 2, on 
the left, and 3 to 4, on the nght. With this arrangement, they 
found that, if the rat was detained, say, four minutes on the nght 
and only one minute on the left, or for still larger differences 
between the two sides, he would sooner or later come to take the 
left side only In other words, they found that, within certain 
very gross limits of differentiation, rats can learn to take the 
shorter of two alternative routes which differ m temporal lengths 
only 

The point to be stressed now, however, 15 that although this 
fact of pure temporal differentiation and preference was thus 
demonstrated, it was very gross — not nearly refined enough to 
explain the results for the spatial differences reported above. 
The differences in time involved in spatially differentiated paths 
such as those considered above would have been a matter of 
mere seconds — whereas the time differences discriminated m the 
experiment just cited were a matter of minutes 
We turn now, finally, to force resisting distances 

5 Force resisting Distances 

Unfortunately no actual experiment has, so far as we know, 
been earned out to demonstrate the reality or non reality of 
such force resisting preferences It is our belief, however, that if 
a rat were given a choice between two alternative paths to food, 
both of the same spatial and temporal length, but one involving 
more “work,” more overcoming of gravitational or other force 
than the other, he would come, sooner or later, and within cer- 
tain limits, to prefer, and to differentiate, that involving the less 
foice-resistancc, 1 e , the less physical work 
Imagine, for example, a simple, two-way maze, such as that 
shown m Figure 34, where from opposite sides of a starting 
box S, two paths of equal length, Pj and P,, lead to two similar 
food-chambers, F, and F^, but where one of these paths, Pi, is 
horizontal and the other, P*, is inclined In such a case, wc should 
expea the rats to come eventually to take P, rather than P? 
Suppose, again, that P* were mclined downward rather than up- 
ward In this second situation also, we should expect that in all 
probability the rats would likewise come eventually to prefer 
Pi to Pj For, again, the horizontal path would probably involve 



Means-End-Distances 109 

less overcoming of force on the part of the rat than would the 
walking or running “with brakes on” which would be required 
m descending a decline 

Undoubtedly the whole situation might prove more complicated 
than the above simple account suggests It is known, for example, 
that rats and mice (at any rate, young ones) have very definite 
geotropisms They tend to crawl up inclined planes “ And this 



might completely upset, or at any rate, complicate the picture 
We believe, however, that it would not overthrow our fun a- 
mental pnnciples It is our belief that rats, when given a ^oice 
between more force-resisting and less force-resisting ways o get 
ting to the same types of further goal, will eventually come to 


''See in tliu connection the extremely interesting and UD^iwnt 
studies by Croiier and his students W J Crozier, Tropisms, / Cen tsycnoi, 
'928, I, 213 230 

W J Crozier and T T Oxnard, Gcotropic onentauon of young mice / 
^hsiol, 1927 28, II, 141 146 ^ 

W J Crozicr and G Pmcus, Tropisms of mammals Proc N » 

'926, 12, 612-616 , . , 

and , The geotropii: conduct ol young rats, / O 

Physiol , 1926-1927, 10, 2C7 269 , J 

and , On the eqnatbrauon of gcotropic and photo- 

tropic aatations m the rat, / Grn Physiisl, 1926-1927. 4I9^?4 

and — , On the geotrop.c nr.entat.on of young mam 

^fs / Gcji Physiol , 1927 1928, II, 789-802 of 

and Analysis of the geotroptc “ 

^ng tats I / Cm Physiol , 1929-1930. >3. 57-®° ^ 

C E Keeler, The gcotropic reaction of rodlcss mice in light and m d 
/ Cm Pkystol, 192728 II, 361368 10. 

G Pmcus Gcotropic creeping of young rats, / Gen Physto ^ 9 ' 

G Pmcus and W J Crozier On the geotropic response m young rats, 
i^cad Sn , 1929 15, 581 586 

W S Hunter, The behavior of white rats on inclined planes, / Genet sy 
'927. 34. 299-332 
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take the less force-resisting of such alternative ways, except as 
this may be complicated by “up-desires” or “down-desires” per se. 

But undoubtedly the whole problem is one which will need 
more investigation. These statements concerning force-resistance 
as a type of distance preference have been introduced more in 
the hope that they may suggest further experimentation than 
in the belief that the assumptions implied in them are neces- 
sarily correct. 

6. Least Effort 


We have seen that rats prefer spatially shorter and temporally 
shorter routes, and we have suggested that probably they also 
can differentiate and prefer gravitationally (i.e., force-resistingly) 
shorter routes. The possibility now suggests itself, however, that 
perhaps all three of these preferences may, in the last analysis, 
be reducible to a single, more fundamental, one — to be called 
the preference for “Least Effort.” It appears possible, in other 
words, that further experiments, in which spatial and temporal 
and force-resisting delays were paired in all possible permuta- 
tions and combinations, one against another, would uncover the 
fact of a single dimension of “Least Effort” running through 
them all. 

That there is such a single, more fundamental, principle of 
Least Effort” has in fact already been suggested by a number 
of writers.'* And it certainly seems pnma jacte a most reasonable 
hypothesis. It must be pointed out, however, that, even if there 
be such a single physiological principle at the basis of all means- 


“Cf H HeUon, Iiuight in the white rat, /. Exptr Psychol, 1927, 10, 

378-390 

J A GengereUi, Preliminary experiments on the causal factors In animal 
learning, / Comp Psychol, 1928, 8, 435-438 

Cf also J A Gengerelli, The effect of rotatmg the maze on the performance 
of the hooded rat, / Comp Psychol, 1928, 8, 377-384 
This principle has been emphasaed also by Wheeler who designates it as the 
Law of Least Action 

Wheeler, The Snence of Psychology (New York, Thomas Y. 
Jri? , ^929), esp P 79 f Synonyms suggested by Wheeler are 

the law of least constraint, of least energy, of greatest economy, of least 
resistance, p 80 n 

Cf W R B Gibson, The prmdple of least action as a psychological 
principle, Mind, N S , 1900, g, 469^95 

Finally something like this principle has also been suggested by Borovski 
a W M Borovski, Uber adaptive Ofconomie und ihre Bedcutung fur den 
Lemprozess, Biol Zentralblatt, 1930, 50, 4-60 
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end shortness-preferences, a knowledge of this fact is per se rela- 
tively barren. For, given the present parlous state of our physio- 
logical knowledge, it appears that the mere fact of such a prindple 
allows us to predict nothing beforehand and prior to concrete 
behavior experiments. We cannot, that is, predict how in con- 
crete types of means-end dimension, this Principle of Least Effort 
is going to express itself. In each instance, what actually has 
to be done is to discover separately, for each type of organism, 
and for each type of permutation and combination of dimen- 
sional extents — spatial, temporal, force-resisting, and the like — in 
how far differences between or within such dimensions will or 
will not give rise to preferences. There may be, and probably is, 
some single underlying Principle of Least Effort, but even so, 
many concrete experiments will be needed to discover the specific 
forms in which riiis single principle will clothe itself. 

7. Measurements of Distance Thresholds 

We emphasize, now, a further aspect of the situation. For it 
must be noted that the sort of experiments cited demonstrate 
only roughly the refinements of shortness differentiations. They 
demonstrate that the rat prefers the spatially shorter, temporally 
shorter, or force-resisting shorter, route, and also that he can 
roughly differentiate, and come to expect, the direction of the 
spatially shorter, the temporally shorter, etc., routes. But they 
do not measure the precise degrees in which he can differentiate 
such shortemesses. Indeed, only one attempt at a precise meas- 
urement of such a differentiation has, as far as we know, as yet 
been made. It is an experiment of Yoshioka*s on the threshold 
of spatial-distance differentiations and expectations in the rat. 

In this experiment, Yoshiofca used two mazes exactly similar 
in pattern, save that the alleys in one were just twice as long as 
the corresponding alleys in the other. Figure 35 presents e 
ground plan of the smaller of these two mazes. In the other 
maze, all the dimensions were doubled (save the widths of the 
alleys and the width of the doorway). 

T^is maze, it will be observed, was essentially a 
discrimination box in the shape of a toadstool. The anima en- 

”J. G. Yosbiota, Weber’s law in the discrimmallon of maze distance by 
the white rat, Vniv. Calif. Publ. Psychol., 19*9. 4. *55*184- 



Figure 3$'* 

E; polity door a, mtrjnct, I, ,ontr alloy, 0. outer alley. C, central dcoc 
Wwa,^ open) R R,, R^, r^. j. r L^'nd urtable door. 

(R. open), b, bloct, D„, D„ pulley doors, F, food bS, lood-paa 


tering at E could choose either the right hand, or the left hand, 
inner path O! the “adjustable” doors, R„ R., R„ R,, R„ and 
from the inner path to the outer path 
an ence back to /p, the food-pan, only one was left open in 

^*0p m, p 159 
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any given set-up This might be on the left hand side or on the 
nght-hand side In the set-up depicted in the figure, it was R* 
on the right-hand side which was thus open In addition, the 
central door, C, was always open, in the set-up illustrated, this 
central door was to be reached on the left-hand side The animal 
entenng the discrimination chamber at E always had to choose 
between a path leading through one of the adjustable doors 
Ri, R2, Rs, Rt, Rs or L^, Lj, Ls, L*, L3 on the one side, and the 
central door C to be reached by the opposite side Blocks b, b, 
b, b, were inserted in the manner indicated in the figure to pre- 
vent excess running beyond the doors 

The path passing through the central door constituted a “stand- 
ard” long path, which was the same for all set-ups The adjustable 
doors, R„ R,, R,, R,, R,, L„ L,, L„ L4, L^, constituted different 
“compared” short paths, one of which was paired m each set up 
as the alternative to the standard long path 

A group of ten rats was trained on each set up and the results 
for the group trained with central door to the left and a com- 
pared door to the right, were combined with those for the ho- 
mologous group trained with central door to the right and the 
corresponding, to be compared, door to the left This gave re 
suits for five “situations,” each “situation” having one ratio of 
compared short path to standard long path 

The results for the five “situations” for the two mazes are shown 
by Figure 36 The P scores are the average numbers of perfect 
scores, i e , choices of the short path made in thirty trials, six 
trials per day for five days ** 

It will be observed that the results obtained for the two mazes 
were alike In other words, Weber’s Law (i e , that relative dis 
tances rather than absolute distances determined the ease of dif- 
ferentiation) was found to hold And it is to be noted that these 
spatial distances were experienced by the rat only in the act 
of running over them When the ratio of long path to short path 
was I 14 (Situation IV, see legend) the rats in Maze I were 
beginning to take the short path more than eleven times out o 


« It « to be noted however that onlf seventy three per cent or approxi 
mately twenty two of these thirty trwis were counted as truly d saimmame 
« e^ as involving a direct cho ce of ather the short path or e ong p^ 
The other trials seemed to be haphazard retracings and were discarded 
means that any P score above eleten suggests a true discnmmation of the 
short path. 
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the twenty-two. And when the ratio was 1.23 (Situation III) 
the rats in both mazes were very decidedly taking the short path 
more than eleven times out of the twenty-two. In other words, 
the threshold of differentiabifity for short path seems to lie 
between the ratios of 1.07 and 1.14 of long path to short path. 



So much for an experiment illustrating a precise measurement 
of distance differentiations and resultant expectations in the 
dimension of space. 


8. Interrelations between the Three Dimensions 

Finally, it is obvious that experiments in the other two dimen- 
sions (time and force-resistance), and in comparing one such di- 
mension with another, will have to be earned out before any 
final statement of the exact nature of distance-expectations in 
the case of the rat will be possible. We shall need to have ex- 
periments analogous to this of Yoshloka, for the temporal and 
Op. ext , p 176 
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force-resisting dimensions. And we shall need to have experiments 
in which distance displacements in one dimension are paired 
against those in each of the other dimensions. Only by working 
out all such interrelations, both within and between the dimen- 
sions, can we finally build up a complete understanding of dis- 
tance relations as preferred by the rat (or any other species of 
animal). 

9. Other Dimensions 

In the above experiments we have considered only the three 
most obvious types, or dimensions of distance — viz., distances in 
space, distances in time, and distances in force-resistance. It must 
be noted now, however, that mayhap the rat and certainly higher 
organisms can also differentiate, prefer, and expect the “shorter” 
of two alternative distances within still other types of dimension 
than those of space, time and force-resistance. Thus, to take the 
highest organism of all, it Is obvious that man comes to differen- 
tiate, prefer, and predict the shorter routes within, say, social 
and rhetorical dimensions, as well as within the simpler ones of 
space, time, and gravitation. Wherever, in short, an organism is 
capable of building up and reacting to some characteristic type 
of means-end succession, he develops differentiations and expec- 
tations relative to the characteristic “medium” of those succes- 
sions. He comes to react not only to the laws of space and time 
and gravitation but also to those of society and language, and 
physiology, and the rest. This matter of types and kinds of dis- 
tance (dimension) is, however, obviously a complicated affair. It 
needs much further analyzing and consideration. In the present 
treatise, we merely suggest that there are these other dimensions 
•^perhaps they are in some way dependent upon, or are built 
out of, the simpler ones of space and time and force-resistance 
but we restrict ourselves here primarily to the consideration of 
the latter three. 

REFERENCES 

Borovski, W. M., Ober adaptive Okonomie und ihre Bedeutung 
fur den Lernprozess. Biol. Zentralblatt, i93°> 5o» 4"^: 

Carr, H. A. and Watson, J. B., Orientation in the white rat. 

/. Comp. Neurol. 6? Psychol., 1908, 18, 27'44* 

Crozier, W. T., Tropisms. J. Gen. Psychol, 1928, i, 213-238. 
Crozier, W. J. and Oxnard, T. T., Geotropic orientation of young 
mice. /. Gen. Physiol, 1927-28, 11, 141-146. 



1 16 The Rat m the Maze 


Croaer, W J and Pincus, G, The geotropic conduct of young 
rats 1 Gen Physiol , 1926-1927, 10, 257-269 
and , On the equilibration 01 geo- 
tropic and phototropic excitations in the tat / Gen Physiol , 


1926-1927, 10, 419-424 , , n , 

- and , Tropisms of mammals rroc 

Nat Acad So , 1926, 12, 612-616 

and , On the geotropic orientation of 

young mammals / Gen Phystol , 1927-1928, 11, 789-802 
and Analysis of the geotropic orien- 
tation of young rats, I / Gen Physiol , i 9 i 9 'J 93 ®» * 3 * 57 "^® 
II / Gen PAyjio/ , 1929-1930, 13, 81-120 ^ 

De Camp, J E , Relative distance as a factor m the white rat s 
selection of a path Psychobiol , 1920, 2, 245 253 
Gengerelli, J A , The effect of rotating the maze on the per- 
formance of the hooded rat / Comp Psychol , 1928, 8, 377 " 


304 

, Preliminary experiments on the causal factors in 

animal learning / Comp Psychol, 1928, 8, 435-458, 377 " 


, The principle of maxima and minima in animal 

learning / Comp Psychol, 1930, 11, 193-236 
Gibson, W R B , Tne principle of least action as a psychological 
principle AfinJ, N 5,1900,9,469-495 
Helson, H , Insight in the white rat / Exper Psychol , 1927> 
378-396 



Hunter, W S , The behavior of white rats on inclined planes 
J Genet Psychol , 1927, 34, 299-332 
Keeler, C E , The geotropic reaction of rodless mice in light 
and in darkness / Gen Physiol 1927-28, 11, 361-368 
Pincus, G , Geotropic creeping of young rats / Gen Physiol , 
1927, 10, 525-532 

Tolman, E C and Sams, C F , Time discrimination m white 
rats J Comp Psychol, 1925, 5, 255 
Valentine, W L , “Visual perception m the white rat ” J Comp 
Psychol 1928, 8, 369 375 

Wheeler, R H, The Science of Psychology (New York, Thomas 
Y Crowell Company, 1929) 

Yoshioka, J G , Weber’s law in the discrimination of maze dis- 
tance by the white rat Univ Calif P-ubl Psychol 1929, 4 . 
ISS 184 



r -M ' 


Chapter VIII 

SPATIAL DIRECTION AND SPATIAL HIERARCHIES 

I. Perceptual Expectation of Spatial Direction of 
Goal-Object 

C ONSIDER, first, an experiment illustrating a rat’s pro- 
pensity, before learning and on a basis of immediate 
stimuli (i.e., perceptually), to select certain spatially di- 
rected paths. Whenever a rat is placed within sight or smell of 
food, it appears quite obvious, and therefore it tends to remain 
unremarked, that his selectivities as to surrounding means- 
objects are thereby affected. 

Suppose that food be placed inside a wire container and the 
rat outside. The rat’s strugglings most certainly will tend to be 
more on the side of the container which is nearer the food. And, 
if the food be moved to a new spot in the container, the array 
and direction of these strugglings will also move. In any sue 
set-up the array of released strugglings will be selective relative 
to the actual spatial direction of the goal. And^ this selection, in 
such a case, is shown to depend upon stimuli then an t ere 
present, i.e., stimuli that come from the means-object (in t is 
case the means-object in question, the wire container, is a 
five” or “obstruction” means-object), from the goal-object an 
from the concrete spatial relations of goal-object to means o 
Hence it is a perceptual expectation. And, as we have sai , it is 
so obvious a phenomenon that the fact of it usually ten s to 
overlooked. The fact of it would, however, immediately 
less obvious and more striking if, by some sleight of ban , t ® °° 
could be made to prove to be, not there where his struggling 
had been directed, but somewhere else. The rat’s behavior 
then exhibit disruption and “surprise.” This wou s ow 
his strugglings had been informed by a true means-en 
tation which by some magic had now been made non-conso 
with the facts. 

X17 
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2. Mnemonic Expectation of Spatial Direction of 
Goal-Object 


We turn now to experiments illustrating the rat’s propensity, 
after learning, to select certain types of spatially directed or ar- 
ranged paths more readily than others. For convenience, we may 
subdivide these experiments into the following four groups: 

(i) Experiments using a maze which allows a wide variety of 
equally long alternative routes to one and the same goal; (ii) 
experiments using ordinary T-mazes in which certain blinds 
point toward the food-box and others do not; (lii) experiments 
presenting the rat with two alternative routes of equal length 
to the goal-box, but of which one points back toward the goal 
sooner than the other; (iv) an experiment in which the position 
of the goal-object was varied with respect to the direction of the 
maze-paths. 


Let us consider these one at a time. 

(i) Exfenments dlotmng a wide variety of alternative routes. 
me experiments we here have in mind are some very important 
onee reported by Dashielld In his main experiments’ (to which 

.he •'6 “seti a maze such as that 

shown in Figure 37. 

a “ 1 ? number of alternative 

trf, pathways from the entrance to the food-box 

JrrJr T" '''''' pathways, all equally 

on the entrances into the pockets 

aLcent o rh'’' of the maze 

adjacent to the entrance. And the results were that: 

fixadng'’som™partwu?fr Swav situation not by 

direct.^ of threM r^^w’bv ■” 'he general 

rue exit now by one succession of turns and now by 

Ccm, 

A forward-gomg tendency m maze ninnuiR / Comfi^P ^ ^ Bayroff, 

And for a brief abstract of this ezpenm^f cf T T D^^tl 'V]’ 
m maze learning as a species of ammni n a pashiell, Spatial onentation 

Psychol (Princeton, Psychol Rev Co, wwf Intemat Cong 

* In some preliminary experiments j u • j t 

showing more entrances into food nomrinx. Ki j *"iaze and obtained results 
Tolmaa and Honaik to be reposed bel™ '"Si ’Tl", “'’tamed by 

blind maze which also indicated that blind* r» another type of 

entered more than those poSmg SZl 
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another, so that in a senes of trials it followed a variety of dif- 
ferent courses from entrance to exit Each course was followed 
without error and each without any previous practice therein ” ^ 

In other words, a rat, after learning, continued to take a va- 
riety of different paths all equally long and involving succes- 
sions of right-angle turns, but all correct — in that they involved 



Figure 37* 


no entering of blinds and no excess distances Now an amma s 
ability to do this indicates, it would seem, that the animal was 
possessed (to quote Dashiell again) 


“of some more general orientation function This genera u 
tion enabled it to pursue new pathways while remaining su - 
cessfully oriented toward the objective ” ® 


Or, in our terms, it would indicate that the rats ha acquire 
means-end-expectations as to the general spatial direction o t e 
goal-box " 

(11) Experiments using T-mazes indicating that the food-point- 
ing blinds are entered more frequently than the non-foo poin 
ing blinds We wish to report here again the two experiments by 
Tolman and Honzik previously presented but m another con- 
nection (see above. Chapter III) ’ 

^Prcc NMk Cone Psychol (Prmcttoo, PsycW 

>930) P 139 

*Comp Psychol Monog, 1930 7 , p IS 

®Prof Ninth Internal Cong Psycho! . p 139 j r.f Dashiell’s 

® TTiis brief summary does not do justice to the extent an monograph 

experiments See also, the important bibliography at the end o rward, 

’ E. C Tolman and C H SoncA Dcesccs of reward and non r^ard, 

and maze learning m rata Utttv Caltf Pnbl Psycho 93 ' reward and 

E. C Tolman and C H Honzil Introduction and r^oval of r^ard 
toxxe performance m rats Untv Calif Pub! Psychol, 93 • 
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In the first of these, four groups of rats were run m a fourteen- 
unit T-maze a hungry reward group, a hungry non-reward 
group, a less hungry reward group, and a less hungry non-reward 
group In general, it was found that the hungry and re- 
warded groups learned faster as regards the elimination of both 
times and errors than did the less hungry and the non-rewarded 
groups (See above, Chapter 111 , p 6i f ) The further point, now 
to be made, is that if the blind alleys be considered in two groups 

(a) blinds pointing away from the start or to the left (see above, 
Chapter III, Figure 4), le, the non exit-pointmg blinds, and 

(b) blinds pointing back towards the start and to the right, 1 e , 
the exit pointing blinds, it appears that all groups enter the 
exit pointing blinds much more frequently than they do the non- 



exit-pointing blinds And also it appears that this greater tend- 
ency to enter the exit-pointing blinds at the expense of the non- 
exit pointing ones was, generally speaking, decidedly more 
pronounced for the hungry reward group than for any of the 
others These facts are shown by the bar diagram illustrated m 
Figure 38 

The blinds are arranged from left to right m order of total 
number of entrances The heights of the bars for any group repre- 
sent the percentage distributions for that group of its total errors 
into the various blinds The five blinds at the right of the dia- 
gram, le, numbers 4, 11, 6, 3 and 2, are the five exit-pointing 
blinds It IS obvious that for all four groups of animals these 
exit pointing blinds have the bigger percentages of errors It 
appears further, however, companng the different groups among 
themselves, that in these five^exit pointing blinds the hungry 
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reward group (HR) tends to have bigger percentages of errors 
than do the other groups, whereas in the nine non-exit-pomtmg 
blinds this hungry reward group tends to have smaller percentages 
of errors than do any of the other groups 
These results we take as evidencing (a) that all groups built 
up an expectation as to the general direction of the exit-box (all 
groups tend to make more errors in the blinds pointing toward 
the exit than in those pointing in the two opposite directions), 
and (b) that this expectation was m general more active if a 
group were hungry and if it were rewarded (1 e , the propensity to 
enter the exit-pointing blinds at the expense of the non-exit-point- 



Ficure 39* 

Solid Bam BEroM the Chance Cross Hatched Bars After the Chance 


ing blinds was strongest for groups which were hungry and 
which found food) , 

We turn now to the other experiment (see above, Chapter 
PP 53-55) In this there were two experimental groups 
a hungry group run first for eleven days under normal con itions 
and then run for eleven days under non-reward conditions, an 
hungry group run first for eleven days under non rewar con 
ditions and then run for eleven days under r®war con 
The percentage distributions of errors m the di 1 ^* 

under reward and non-reward conditions, respective y, or 
two groups, are shown in the bar diagrams in Figures 39 

In the case of the group changed from reward to non * 

Figure 39, it will be seen that in the nine non-exit pointing 
the percentages of errors tended to be bigger a ter t e 
of the reward, whereas the errors into the five exit-pcnnting 
tended to be smaller after this removal of the reward 
In the case of the group which began with non re 

• Introduction and removal ol reward and maze performance m P 
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changed to reward, Figure 40, the results are not quite so clear: 
that IS, the order of difficulty of the exit-pointing and the non- 
exit-pointmg blinds is more mixed up. But, in general, it can be 
said for this group that, after the introduction of reward, there 
tended to be relatively fewer entrances into the non-exit-pointing 
blinds and a very great increase m one at least of the exit- 
pointing blinds, VIZ , number 3. 

These results as a whole suggest, again, that both groups were 
governed by expectations of the general spatial direction of the 



Ficure 40 

Soin B,roM Chance Cacc Hatched Ba« A™ the Chance 


exit and that finding reward at the exit-box increased the strength 
oi these expectations 

(...) £xpEn„E«r wuh two equally loug alteruattve routes, one 
of tvhuth potuts back towards the goal sooner than the other. 
Op tit , p 270 

Eoal box ,t eEPECtEtions cl the position of the 

just cited msy have demonswated .0“^^™''’, *'*' “P"""'"'’ 

mnemonic ones It teems possible in ? expectations rather than 

the position ol the W dSy tS a^5 

gests that tats m learning ordinary ma™ me , ="S; 

aiimfr f -djvrsoti,' afrutl 

;v?oS TtS d-d”’“ 
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The experiments we have In mind here are some by Yoshloka.'* 
He first ran a group of rats In the maze shown In Figure 41. 

It will be observed that the animals were offered a choice 
between a circumscribed triangle and an inscribed pentagon of 
the same length. During a preliminary training period they were 
forced down both paths an equal number of times by shifting 



•he "detachable wire door” (see Figure) from one side to the 
other. (The cross hatched section labeled “bridge” was a rise 
in the floor of both alleys which hid the further features ol these 
nlleys from the ehoice point.) During the discnm.nation runs 
proper, the wire door svas removed and the rats chose rcc > i 
path. . 

The outcome in the final discrimination trials for cac i o 

■■J. G YoihioU. A rrdln,:a.ry stuJf h. dl.crlmliutkn. rf n.ie r-noe. tr 
ni. Cdif. rM. hsrM, lya*. <• 

"Of. fit, p. a. 
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two groups of rats (each group consisted of thirty rats and 
each rat was given six trials a day for ten days) was a signifi- 
cantly bigger percentage of choices of the inscribed pentagon than 
of the circumscribed triangle 

This result we interpret as due to the fact that the pentagon 
turns back toward the goal sooner than the triangle We assume, 
in short, that the rats soon came to expect the general direction 
of the goal and that, given this expectation of the goal’s direc- 
tion, the pentagon seems to them better — to offer a more direct 
route to the goal than did the triangle Thrs interpretation seems 
to us further justified by the results of a senes of additional ex- 
periments In these added experiments Yoshioka compared, in 
like fashion, various other pairs of circumscribed and inscribed 
paths Figure 42 gives schematic drawings of the mazes he used 
in these additional experiments 
In each maze a group of 30 rats, after preliminary training,^* 
was given six discrimination trials a day for ten days, 1 e , a total 
of sixty trials And the following table shows the average number 
of trials, out of the sixty, for which each group selected the in- 
scribed path 


JVo of 

Patterns 

naze 
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figure 

for ekotee 

Fig X 

3 3 sides 

Fig 2 
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Fig 3 
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Fig 4 
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difference 
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pattern 

mean and 30 

2913 

0 19 

3637 

141 

3767 

I 64 

3033 

068 

3440 

097 

3213 

046 

3 S 13 

109 


Comparing these results with the diagrams we note 
(a) In Figure i, where both paths are practically the same, 
there appeared what, on our hypothesis, would be the expected 
and obvious result — viz , no greater percentage of choice for the 
inscribed path 


study m discnminauon of maze patterns, Unw 
Cahf Publ Ps\ckol, 1929 4 , 135 153 

In these ciperiments the rats, m addition to the preliminary traming, 
were also given one forced run d(»m each of the two alternative paths at the 
beginning of the day s experiment to refresh their minds” as to the two possi 
bilities 
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(b) In Figures 2 and 3, where the insenbed pa where 

lagon in the one case and a nonagon in the o c , nlace 

both pentagon and nonagon turned back at about t c .-hie 

and decidedly before the triangle, we observe rom 
very definite preferences for the pentagon and or 
rif, p. 137, 
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as against the triangle And this also would fit in with the hy- 
pothesis 

(c) In Figure 4, where nonagon is compared with pentagon, 
no greater preference was found for the nonagon This was to 
be expected since pentagon and nonagon both turned back at 
practically the same point 

(d) In Figure 5, where a heptadecagon is compared with the 
triangle, a considerable preference was obtained for the hepta- 
decagon This, however, was not so great a preference as that 
shown for the pentagon and for the nonagon, when compared 
with the triangle But on our hypothesis it would seem that a 
still greater preference should have been obtained for the hep 
tadecagon This contradiction with the hypothesis is to be ex- 
plained, however, we believe by the fact that the turns in the 
heptadecagon were so short that the rats experienced considera- 
ble difficulty and bumping m going through this path rapidly 
This probably counteracted its otherwise greater preferentia- 
bility 

(e) In Figure 6, where a heptadecagon is compared with the 
pentagon, the rats seemed to show a slight preference for the 
former It is to be stated, however, that this difference was prob 
ably not a statistically significant one Both pentagon and hep- 
tadecagon (as indicated above) are better than a triangle But 
the heptadecagon (because it turns back sooner) one would ex- 
pect to be preferred to the pentagon And it was so, although 
the obtained difference was only slight, and, under the condi- 
tions, not statistically valid But this meagerness in the outcome 
we believe to be explained by the fact that, as said above, the 
heptadecagon, because of the shortness of its turns, also pos- 
sessed a certain degree of inherent to-be avoidedness 

( ) Finally, in Figure 7, where a pentagon formed by cutting 
on y a slight notch out of the far corner was compared with 
the triangle, some preference was shown for this pentagon (though 
it 8 ou d be noted that this preference was not so great, nor so 
reliable statistically, as the preferences shown for the bigger pen- 
tagon and for the nonagon) We believe that this preference 
once more testifies to the fan that the animals first built up an 
expcaation as to the general direction of the food, and that the 
reason they showed a preference for this notch-formed pentagon 
was because it turned back sooner towards that goal-direction 
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(iv) Experiment in which rats hugged that wall of an open 
space which was nearer the goal-obpct. This experiment also 
was one performed by Yoshioka.” 

A group of rats was made to run a straight path which ex- 
panded in the middle into a diamond formed of an inner and 
outer square. The diamond offered two detour paths, right an 
left of equal length. The maze was placed on the east-west line. 
The food-box and the start were interchanged at each trial, so 
that the rats running east on the first trial headed west on e 
second trial, east on the third, and so on The food-box was 
placed on the end of an arm, so that it could be shifted 
the mam east-west line. Five different positions of the f 
were tried* — 0°, 22^4°, 45°, 67>4“, and 90“ north, respectively, 
with reference to the east-west line. For none of these positions 
of the food-box was the north side of the diamond taken wi 


any greater frequency than the south side. ^ 

Finally, however, in the last situation with the food-box 90 
north, the inner square was removed. And under these con itions 
the rats hugged the north wall— a statistically 
greater number of times than they did the south wall When t e 
food-box was brought back to 0° the choice of the nort wa 
dropped considerably, . , , 

We conclude, therefore, that this experiment also m ica e , 
under certain conditions (though not under others), a e 
which indicated a mnemonic expectation as to the genera spatia 


direction of the goal-object.** 

**Cf J G Yoshioka, A study of oncniaiion in a maze 
BuU, 1929, 36, 591-592 Also 

Direction as a factor in maze education 


Abstract in Psyhol 
in rats, / Genet 


Piyckol, 1930, 38, 307318 , 1 

There have also been, from time to tunc, various oth^ '”*l,.°peneral 
twns gathered by other experimenters all pointing towards *"“**, _ 

outcome that rats seem to acquire a set for the general i 

the goal Most of these have been splendidly summarized by Das 
monograph referred to (Cf J h Dashicll. Direction orientati^ w marc lu 
mng by the white rat, Comp Psychol Monoe, 193°. 7* Serial Iso 32 , 

Laihley and Ifubbert as early as 1917 d«co\cred that m <he Wats 
maze (See abo\e Chapter III, I icvat 3l) the rats ran with their head* 
to the inner partitions (the food was in the center) and *d II B 

these inner partitions only, never the outer one (Cf K S Lash ey an 
Hubl>ert, Retroactive atsocution and the elimination of erron in • 


/.Jntm 1917, 7, 130-136 ) . 

And again Ijihley more recently reports the significant ease . 
after some training climl>ed out over the top of a maze and too 


rau *ho 
a direct 
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3 Perceptual Expectation of Spatial Direction of 
Sub Goal Object 

We turn now, finally, to an expenment which indicates the 
ability of the rat to respond to a hierarchy of subordinate and 
superordmate goals This is an experiment by Robinson and 
Wever ” It indicated that the rat can choose a given means- 
object by virtue of whether or not it leads to a given subordinate 
goal-object (in this case, to be sure, a negative, or avoidance, 
subordinate goal-object) 

The maze which they used was the simple one shown in 
Figure 43 



Figure 43 


**Two paths, R and L, led from the entrance to the food, but 
d(wrs of the vertical sliding type, and of the same material and 
color as the walls of the maze, were provided at d, d to permit the 
closing of either path, as desired Along the top of the paths a row 
u hghts gave even illumination At the choice point, P, 

«ie nght and left alleys were obscured from view by two black 
flannel curtains, c, c, making it necessary for the rat to enter the 
blind m order to see whether the path was open 

For about every third trial both paths were left open and 
COTnc back towards the food box Thu is a sort of performance wh ch no 
dMbt has often been verified by other observers (Cf K S Lashley Bratti 
^ticlanum IntelUgence Press I929] PP 137 138 ) 

A simnar observation to this last has also been made by Kelson (Cf H 
Hd^Insght m the whie rat / Exper Piyehol 1927 10 378-396) He 
two rats who when shocked upon entering the wrong compartment 
box made their exit not by return ng out through the door 
. .V * dimbing directly over a high middle partition 

into the food compartment 

n** ^ ® Wever Visual douncc perception m the rat, 

Vnw Cal^l Publ P,yckot 1930 4. 233 239 

nf^p J35 
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ihe rat made his way unimpeded to the food. But [or the r^ 
maining trials both doors were dosed until the rat had passed 
into one alley, had turned around and started back; then the 
door of the unentered alley was quietly opened by means o 
a cord in the hands of the experimenter and the animal thus 
permitted to pass along that way.” 


The tasks for the animals which we are here interested m were 

(a) that of mnemonizing that the closed door on either si e 
meant the non-availability of that side as a route to food, and 

(b) that of perceiving, as soon as possible, after passing un er 
the curtain, the presence or absence of the sub-goal-object (m 
this case a negative or avoidance goal-object), the close oor. 
The results Indicate that on the first few days the rats 

up to the door before rejecting a given side and turning ac . t 
appears, further, that they then learned to turn back sooner an 
sooner until, finally, each animal reached a relatively constant 
level of performance of turning back at some characteristic is 
tance from the door. 

Figures 44 and 45 represent, that is, typical records for seven 
albino rats (Ai to Ai) and for eight rats with pigmented eyes t $ 

and Gx 4 and Gij). , r 

The solid curves, marked AT, represent the average number o 
inches from the door for seven trials per day at which t e anima 
turned back (the door being closed). The broken line 
marked R, show the animal’s performance later, when t e 1 
mination was reduced a step at a time each day unti suppose 
complete darkness was reached. The little curves at the extreme 
right represent the previous performance of the same anima , 
when tested in complete darkness in a 14-unil T-maze, sue 
shown in Chapter III, Figure 4. , 

It is evident that whereas at first, under norma ‘ ’ 

the animals had to go practically all the way to the , 

they had learned the task and before they had pcrcciv 
door, they eventually were ready to turn back as s^n a 
could perceive the presence or absence of the door, n 
intcrcsiing point that the rats with pigmented eyes { . » 

Figure 45) were able to achieve this perception a g 
distance from the door than were the albino animals 
rigmcnicd eyes (A, to Aj, Figure 44). 

Op. rif, p. SJ4. 
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DAYS 

8 

Ficuxe 44’* 

Interpretation We suggest, now, that the first rises m the N 
wrves represent the acquisition of mnemonic expectations of the 
direction of the superordinate goal-object, food — i e , expecta- 
tions to the effect that the food does not lie in the direction of 
nf , P 337 
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Ficinie 4 S ** 


such a means-object as the door; while the final plateaus 
N curves demonstrate subsequent perceptual expectations 
direction of this means-object, i c , negative 

expectation of the direction of the final goa -o j 


of the 
of the 
, door. 
, food, 


”0;' nr., p 338 
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as not lying on the side of the door is to be conceived as a 
mnemonu: expectation and for two reasons (a) It had to be 
built up by successive expenences (the rats, at first, went up to 
the doors and examined them in detail) (b) There were no 
stimuli coming from this food at the moment of choice, 1 e , at 
the moment of the operation of this expectation Such a mnemonic 
expectation of the direction of the goal-object relative to a sub- 
ordinate goal-object was, m short, one which had to be learned 
—one which operated in the absence of any direct stimuli from 
the final goal-object in question 
The expectation of the direction of the sub-goal-object, the 
door, on the other hand, which evinced itself in the turning back 
at some given distance when the door was there, and not turning 
back in the “check” trials (of which three were given every day) 
when the door was not there, was a perceptual expectation, be- 
cause there were stimuli directly present from this sub-avoidance 
object at the moment of its functiomng ** 


4 Summary 

In the present chapter it has been shown that rats, more or less 
quickly, come to show evidence of what we may call a spatial- 
direction-of the goal expectation m that they show a greater 
readiness for taking paths which point spatially in that general 
direction than for taking paths which do not point in that general 
direction Furthermore, rats will learn to avoid a path which they 
perceive as leading in the direction of a subordinate avoidance- 
object such as a door 


** Another experiment indicating the building of a hierarchical expectation 
w * goal-object seems to be that of Roberts Cf 

t delayed feeding of white rats in a problem 

cage / Genet Psychol xgjo 37, 35 58 

o'" Contrbutms somewhat to th.a same 

Nr rttk Eapenmemelle Untersuchungen uber den Lernprozess 

564 ^ L»bilitat der Gcwohnheiien) Zsch f vergl Physiol 1930 xx, 549- 

^ Williams The reward value of a conditioned 
SSS fail ^ 3.5s Th„ eapetmient is de- 

scribed m deuil tee below Chapter X pp 148 ff 
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Chapter IX 

MNEMONIZATION. PERCEPTION, INFERENCE- 
SIGN GESTALT EXPECTATIONS 

I. Mnemonization vs Perception 

I N the present chapter we shall begin by considering in more 
detail the difference between mnemonizations and percep- 
tions m the case oi means-end expectations A rnnemomza- 
tion, 1 e , a memory m the most general sense/ we shall define as a 
means end expectation in which the expectation of the specific 
character of the more distant object, eg, food, the terminal parts 
of the maze, etc , arise m part out of past stimuli no longer sea- 
sonally present at the moment in question A perception, on the 
other hand, we shall define as a means end expectation in which 
the expectation of the character of the more distant object obvi- 
ously depends primarily upon present stimuli, i e , stimuli coming 
then and there from this more distant object But such a distinc- 
tion needs further analysis Let us begin by considering m more 
detail the case of mnemonization 

2 Mnemonizations 

Upon closer examination a mnemonization will be discovered 
to have four determining conditions (a) a previous enjoyment 
or enjoyments (which occurred in some preceding trial or trials) 
of the specific distant object, food or maze features, now being 
remembered,* (b) a previous enjoyment or enjoyments, also 

ipor a definiton of memory m the more restricted sense see belovr p 139 
*The reader perhaps need consuntly to remind hmself that the use 
of the terms perception mnemonization and memory impl es nothing as to 
consciousness We use them here roerdy for the fact of the setting of a 
present behavior act with respect to a coming object — a setting wh ch m the 
case of a mncmonizai on or memory is dependent upon what happened upon 
some preced ng occas on or occas ons 

Also it is to be remembered that this use of the word enjoyment implies 
nothing more than commercc-wiih fSee Qossary ] 

*34 
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having occurred in those same preceding trials, of certain now 
perceptually present more immediate objects (maze-features), 
(c) the enjoyment, during those same preceding trials, of the 
direction and distance relations between such more imrnediate 
objects (maze-features) and such more distant (now-being-re- 
membered) objects or maze-features, and (d) the immediate re- 
presentation, now, in the given trial, of the stimuli corresponding 
to the more immediate objects (maze-features). 

It will be observed that conditions (a), (b) and (c), ta en 
together, constitute a single total complex of commerces-wit 
(enjoyments-of) which occurred in intimate conjunction with one 
another upon some preceding occasion or occasions. Condition ( 
is a re-presentation, here and now, of the stimuli which corre- 
spond to one feature of that total complex. The functioning o 
a mnemonization consists, therefore, in the action where y t e 
repetition of stimuli, corresponding to but one feature o a tota 
commerce-with complex, serves to arouse an expectation or t e 
whole of that complex. ^ ^ . . 

In other words, in the case of a mnemonization, the learning 
trials function to determine and define a total complex— s a ^ we 
say gestalt ? — consisting of Immediate discriminanda an 
landa, and more remote discriminanda and manipu an a> p 
the direction-distance relations between these two sets o 
criminanda and manipulanda. And when the stimuli correspon - 
Ing to the one feature of this total gestalt of behavior supp 
are rf-presented, they serve to evoke an expectation o 
whole.* 


3- Signs, Significates, and Signified Means- 

End-Relations— Sign-Gestalts 

For convenience of exposition we shall from now on, 
the remembered food (or distant maze feature) as 
objects, or significates. Secondly, wc shall designate t e 

•TTie doctrine here presented resembles that ^ Ekpkonf 

*fh»ch he calls “redintegratjon’’; k is akin also to e—nrih TAr PiV" 

•nd Woodworth’, •'law of combination;’ cf. H. L J- 

cAo/ory of Thought (New York: D. Appleton and ’jy Engclman, 

«ho Richard Semon, Die Mnemiseken Emffindungen (Uipi'F. 

Sw .L> c ’k. Ogden .nd I. A. Riclurdi. Tkr dW"! »/ 

*<»k, Harcourt, Brace and Company, I9»3). «!'• P' 
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maze-features, the stimuli for which arc now rf-presented, as the 
sign-objects, or stgns And, finally, the direction-distance-rela- 
tions involved m the manner m which, on the previous occasions, 
the commerces with the signs led on to the commerce with the 
significates, we shall designate as the signtfied means-end-rela- 
tions The process of learning any specific maze is thus the build- 
ing-up of, or rather a refinement of and correction in, the ex- 
pectations of such specific (jign, stgnificate and signified means- 
tfnd-r^f<jiion)-wholes, or, as we may hereafter call them, sign- 
gestalts 

4 Diagram of Mnemonized Sign-Gestalt 

It may perhaps help, here, to draw a diagrammatic representa- 
tion of the mnemonization of a specific goal-object (eg, the 
mnemonization of a specific food) We suggest the following 



Si represents the stimuli presented by the immediate maze parts, 
Ox represents the discrimm^nda and mampulanda supports cor- 
responding to these immediate maze parts which the animal ex- 
pects as a result of S, The arrow MEi^ represents the previ- 
ously experienced and now expected means end relations (di- 
rection distance correlations) whereby commerce with Oi leads 
on to O2, the more distant food, or maze parts And O2 represents 
these previously experienced and now expected more distant 
parts Finally, the oval line inclosing 0 „ ME, 2 and Oz repre- 
sents the fact that these expectations of 0 , and O* and the ex- 
pectation that commerce with O, w.U lead to have, as a result 
of the preceding training, been united together m such a fashion 
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that the stimuli for Oi alone (i.c., Si) now arouse, expectationally, 
the entire complex. That is, we have drawn the arrow from bi as 
debouching not into Oi, merely, but rather into the whole comp ex 
included in the oval. This is to indicate that all of the support- 
features included in the oval have now, as a result of learning, 
become integrated into a single dynamic ■* unit and that t^ is unit 
is now released by S2 alone. So much for a mnemonization, e 
us consider now, in contrast, a perception. 


5 . Perceptions 

The definitive feature of a perception is that, in it, stimuli cor 
responding to all the parts of the total complex (the remote pa 
as well as the more immediate) are directly present. 
again, the case of a wire maze. In such a maze there wi , 
assume for the purposes of argument, a direct perception o 
food. That is, in such a maze, stimuli will come ° 

animal from the goal-object, food, while he is still at the e 
and debating the entering of specific alleys. Further, we a 
that here, as in the case of mnemonization, there wi ® , 

some degree of fusion between sign, sxgnificate an s g ^ 
neans-end-relation. In this case of the perception, ^ 

fusion will, by definition, result not from any past * 

rather, it is to be conceived as prior to any sue HI 

perlence of the successive aspects of the whole comp cx. 
be only the successive sequential separation of t e latter 

mcrces with these separate aspects which will make t c 
successively prominent and separate from^ one anot er. 
must be conceived therefore as coming directly, inso ar a 
really obtain, from the inter-arrangcmcnts of e 
selves. The diagram for the perception of a goal-oOjc 3 
should draw, therefore, as shown in Figure 47* . . 1 

. Again we enclose the 0 ., ME,.,, and in a 
indicate fusion : to indicate that these constitute a use , 
“gcstalied” whole. The releasing stimuli in this case me , 
cycr, not only S, but also S. (as indicating 0 ,) ' O.). 

^eating the means-cnd-relaiion, ME».s which * ./jf-wn as 
T*hi* combination of stimuli Si, S,S- and S3 we a\ ^ ^ 

•For tV« uic of dynimk i« W. KOWer, CtJtsU * 

*W;cc U%« 5 rht. 19:9), Ch. IX. 
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interacting among themselves and then tcnding» as a whole, to 
evoke the unified sign-gestalt 

6. Mnemonizations vs. Perceptions — Advantages 
and Disadvantages 

Examine now the two diagrams In the case of a mnemoniza- 
tion, stimuli corresponding to the first part, i e , the sign, in the 
total expected gestalt are alone present And these stimuli, on 
a basis of the fusions built up in preceding trials, now function, 
by themselves, to release expectations for the whole sign-gestalt 
In the case of a perception, the stimuli corresponding to all the 
parts (sign, signified means-end-relations, and sigmficates) of 
the total expected pattern are presented, and, although none of 
these specific supports, corresponding to the stimuli, need, as such, 
have been presented before, the stimuli now interact to arouse 
the expectation for them as a whole 

With reference to probable verisimilitude — on the one hand, 
a perception would seem to have priority over a mnemonization, 
inasmuch as, for a perception, the stimuli corresponding to all 
the expected support features and expected means-end correla- 
tions are actually presented, but on the other hand, a mnemoni- 
zation would seem to have pnonty over a perception, inasmuch 
as, m a mnemonization, the total pattern of supports has m the 
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past actually been, as such, enjoyed (even though the stimuli 
for the more distant parts of this pattern are now lacking). 

Finally, however, it may be noted that differences between 
perceptions and mnemonizations are probably, in actuality, al- 
ways differences in degree only. For it seems that there are 
probably no actual cases of pure perceptions — i.e., perceptions 
unaided by any memory — save in new-born organisms. In practi- 
cally all of the situations met by the least worldly-wise of or- 
ganisms, some of the stimuli corresponding to certain of the 
expected support-features are apt to be, then and there, absent; 
and in probably every case of a so-called perception, as well as 
in that of a so-called mnemonization, some of the presented 


stimuli, or rather the corresponding expected supports, will have 
been met before and function as signs for one another. The honk 
of an automobile horn will “set” all save a new-born infant, not 
only for that sound qua sound or even merely for the type of 
horn which produces it, but also for the whole signified com- 
plex; automobile plus Impatient driver. 


7 . Mnemonization vs. Memories 

It must be Indicated now in what way that which we have been 
calling a mnemonization is more general than and different from 
a “memory” proper in the usual restricted sense of the latter 
term. A mnemonization is a more fundamental, Ur-typ ^ o , 
postulation, of which a “memory,” in the restricted sense, is a 
specific sub-variety. Thus, whenever a rat on a basis of past 
patterns of consecutive enjoyment is now led to expect a tota 
complex interrelation of supports on the basis of stimuli cor- 
responding to only a part of that complex, we designate t e case 
one of mnemonic expectation — a mnemonization. And Figure 4 
represents that case. It will be our further contention now, how- 
ever, that for such a “mnemonic” expectation to be furt cr speci 
fied as a “memory” there has to be involved, in addition the 
further feature of an expectation to the effect that the signneate 
lies so and so in the time dimension. Wc have as yet no cu 
that any sub-human animal, not even the ape, let a j *\^^.** 
can remember in this more restricted temporal sense. e ase 
no evidence, that is, that such animals can choose between a - 
ternative objects on a basis of o f tempom _ 
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ness,” i-c-, on the basis of their “dates Hence we have no 
evidence as yet of any true “memories” in any animals below 
man. For an animal to remember, and not merely to mnenionize, 
he must not only expect a given character in a past significate, 
but he must also expect a means-end-relation of pastness as ob- 
taining between the present sign and that past significate. No 
proofs of this ability in any animals below man seem as yet ever 
to have been presented. 

8. Inferences 

Finally, it may be welt to recall for a moment in passing that 
in addition to mnemonizations (memories) and perceptions there 
was, we said (see above, Chapter VI, p. 96 f.), a third “mood” of 
means-end-expectation, viz.: inference. Or, as we should now 
say, there is a third mood or type of sign-gestalt-expectation. 
And such inferential sign-gestalt-cxpectations are to be defined 
as cases in which the rat, or other animal, releases the given 
expectation of the to-come significate neither by virtue of actual 
present stimuli coming then and there from that significate nor 
by virtue of the past enjoyment of the specific sequence — given 
sign, given means-end-relation and given significate — but rather 
by virtue of the action of other correlated sign-gestalt-expecta- 
tions. A further analysis and experimental demonstration of the 
possibility of such inferential sign-gestalt-expectations must be 
postponed for a later chapter (Chapter’XI). For the present it 
must suffice to point out In passing that the diagram for such 
inferential expectations will have to be the same as for mnemonic 
expectations. We cannot, that is, easily represent. In any two- 
dimensional drawing, the difference between the two cases, that 
where the sequence Ox MEf.j O* has actually been experienced 
before (i.c., the mnemonization) and that where it has not been 
experienced before (i.c., the inference). 
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(t) Perception. Stimuli corresponding to all parts of the sign- 
gestalt, i.e., sign, significate and signified means-end relations, are 

present. , 

(ii) Mnemonization. Stimuli for the sign only are present, but 
the stimuli for the significate and the signified means-en -re a 
tions are absent. But these latter stimuli, along with t e cor 
responding supports, i.e., the significate and the means en re 
lations themselves, have, as such, been specifically^ experience m 
the past. Such mnemonization may in the case of high y 
organisms be a “memory” in the more restripted^ ^ i ^ 

postulated direction and distance of the significate me u es, a so. 


a specific degree of pastness in lime. / . 

(iii) Inference. Stimuli for the sign only are present. 
for the significate and the signified means-end-relations are 
sent. Furthermore, this particular instance of signi cate an si 
nified means-end-relation has by hypothesis, never as sue ® 
experienced before. The expectation of this particular signi 
and signified means- end-relation is due to present P®® 
periences of other related parts of the total means-en e 
Chapter XI.) 


10 . 


Sign-Gestalts and Direction-Distance 
Correlations 

Finally, the connection should be indicated j 5 

cept of sign-gestalts and that of direction-distance c 
elaborated in the preceding chapters. Obviously 
are closely related. In fact, we shall now assert t . ^jjg. 

here calling sign-gestalts are in fact no more ^ 
tance correlations with, however, a further emp P 

whole-like or “gestalted” character. In short, t at w i 
merly designated as the direction of a means-o 
calling an immediately presented (or a tea «dis- 

And that which we previously desigua«d « ^ cor^^ . 
tance we are now calling an espected ( between 

ness” or “longness” of the "signified means-end-relf lon^ 
such sign-object and some resulting s'gni«ca . 
sign-gestalt is, however, more inclusive an m distance 

ways: (a) The sign-gestalt concept emphasizes that th^^ 

IS always a distance to a significate (possible g 
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'r F: "a^a:a.al J.eaaen.b«, and - »-ly » “ 
he must not only expect a given character m a past g 
but he must also expect a means-end-relation 
taming between the present sign and that past sig 
proofs of this ability m any animals below man seem a y 
to have been presented 

8. Inferences 

Finally, It may be well to recall for a moment in 
in addition to mnemomxations (memories) and P"“P. f 

was. we said (see above. Chapter VI. p 96 O. a 
means-end-expectation, vix inference Or, as 
say, there is a third mood or type of . 

And such inferential sign-gestalt-expectations are to “ “ 
as cases m which the rat, or other animal, releases the gi 
expectation of the to-come signilicate neither by virtue of a 
present stimuli coming then and there from that sigm 
by virtue of the past enjoyment of the specific sequence g 
sign, given means-end-relation and given significate but ra 
by virtue of the action of other correlated sign-gestalt-expecta- 
tions A further analysis and experimental demonstration o t 
possibility of such inferential sign^cstalt-eipectations must De 
postponed for a later chapter (Chapter XI) For the I 

must suffice to point out in passing that the diagram or su 
inferential expectations will have to be the same as for mnemoni 
expectations We cannot, that is, easily represent, in any 
dimensional drawing, the difference between the two cases, t a 
where the sequence Oj MEi j O3 has actually been experience 
before (1 e , the mnemonization) and that where it has not ee 
experienced before (le, the inference). 


9. The Three Moods of Sign-Gestalt-Expectation 

To recapitulate, means-end-expectations always take the 
of sign-gestalt-cxpectations And there are what we may ca t tee 
moods of such sign-gestalt-expeaations 
• C! E W Atlmj and J F Daihril, Rcjctionj of the white r.t to multip't 
(timuli in temporal order?, / Comp Psychol, i9*i> 433 4S* 



Chapter X 

LEARNING AND DELAYED REACTION 


I. Learning and Sign-Gestalts 

I T should be clear from the preceding chapter that according 
to us mnemonizations (or memories) result from the acquisi 
tion of immanent sign-gestalt-expectations. In the present 
chapter we wish to consider such acquisitions in more detai an 
to note in general all the other phenomena which may be suppose 
to be involved in such learning. In fact, all the significant c anges 
and phenomena of maze-learning can, we believe, be summarize 
under the following heads: 

(a) Maze-learning involves the mnemonic acquisition of greater 
precision and differentiation at each point of bifurcation in t e 
maze relative to the sign-gestalt-expectations to be released at a 
point. . . 

(b) Maze-learning involves an integration of the sign-gesta 
expectations at successive points of bifurcation into one sing e 
more extensive sign-gestalt-expectation. 

(c) Maze-learning involves the acquisition of temporal goal- 
characters by what were originally mere sign-objects (means 
objects). 1 r 1, 

(d) Maze-learning Involves a reformation, not on y ° ^ ^ ^ 
mal’s sign-gestalt-expectations released by the speci c 
also of the general sign-gestalt-readinesses which he wi t ere 
after tend to carry away with him to other maps. ^ 

(e) Maze-learning may involve the reduction o sign ® 
readinesses and sign-gestalt-cxpectations to the rank o mere 
ations.” . . 

(f) “Delayed Reaction” learning involves the . 

sign-gestalt-expectations “in leash” over an interval o ^ im 
then having them work themselves out into actual e avior o 
basis of “condensed signs” only. 

Let us consider these one at a time. 

143 
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as from a sign, and (b) the sign gestalt concept also emphases 
that the sign-object (i e , means-object of such and such a ^ 
tection”) plus signified means-end-relation (i e , expected dis- 
tance”) plus signified object (le, expected goal-object or possible 
goal object) never actually funcuon in behavior as separated or 
atomized units They always fuse together into some single, 

gestalt-hke whole , 

Such being the situation, the concepts of the sign-gestalt-readi- 
ness and sign gestalt-expectation will very largely replace those of 
means end readiness and means end expectation throughout t e 
subsequent discussions 
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0|’s to represent the possible non-foods and non-explorable ob- 
jects, the expectations of which are also present and which we 
have depicted by means of wavy arrows. Thus we would sup- 
pose that the refinement of sign-gestalts, which comes about with 
learning, is not merely a selection and rejection as between types 
of food, or types of to-be-explored object, but also and first a 
discovery of the routes which actually lead to food or to-be- 
explored objects, and the differentiation of them from the routes 



which prove rather to lead to non-foods and non-to- e-exp ore 
objects. But we may illustrate this more concretely by a concre e 
maze picture. , . 

Let Figure 49 represent the initial sign-gestalt-expec a lo 
before learning at some specific point of bifurcation, 
learning, the rat is ready to treat both the alternative a 
alike. That is, in terms of actual behaviors, he is rea y ® ® 
them with equal frequencies, and in terms j 

tations he is ready to expect the possibilities of bot goo 
‘'bad” significates and short and long distances as a resu 
either of them. After learning, on the other ban , t e 
trance has become a sign of “good” significates ( 
ablcness), and the other has become a sign o a 
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2. Refinement of Sign-Gestalts at Points of 
Bifurcation 

Initially, and before experience, any opening m a maze (or 
problem-box) must be supposed to arouse a merely relatively 
vague sign-gestalt-expectation, i e , a sign-gestalt-expectation that 
food may perhaps be reached by commerce with this kind of 
opening Such initial sign-gestalts are really, that is, double ac- 
tion affairs The rat which is expecting that a given opening will, 
or may, lead to food or some further explorable object, is, pari 
passu, also expecting a complementary possibility, viz , that it 
may also lead to non-food or to non-further-to-be-explored fea- 
tures, to blmd-ends, walls, etc To be ready to enter any given 
alley opening is, that is to say, to be assuming both (a) that 
such entrance may lead to food or to further explorable features, 
and (b) that it may lead to non-food, or non-further-to-be- 
explored features To expect one thing is, pan passu, to expect the 
“possibility” of the opposite of that thing Properly to represent 
this complementary, double-ended, character of sign-gestalt-expec- 
tations, we should therefore redraw our diagrams m some such 
fashion as the following 



In addition to O'j, 0"2, O'"*, i e , the expected or hoped-for 
food, or funher-to-be-explored objects, we have added other 
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3. Integration of Sign-Gestalts 

We turn now to the second effect of learning listed above. The 
rat’s learning of a maze brings about not only the above refine- 
ment and differentiation of the sign-gestalt-expectations^ at the 
points of bifurcation, but also it induces a telescoping or integra- 



tion of successive sign-gestalt-expcctations into single more ex 
tended ones. That is, the stimuli at any opening of a section ot 
the true path will come to release not only the immediate sign- 
gestalt-expectation corresponding to that section per se ut a so a 
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cates (non-food and non-further-to be-explored objects). After 
learning, m other words, the expectation picture will become more 
like that represented m Figure 50 The stimuli at the blind en- 
trance have come to release a sign-gestalt-expectation in which the 
sigmficate Oj is a blind-end, an object, non-explorable, while the 
stimuli at the true path opening have come to release a sign- 
gestalt-expectation in which the sigmficate Oj is either actual food 
or a further-to-be-explored object. 



velnnms learning as here depicted consists of the de- 

rertinne" ^ differentiation between the characters, le, di- 
a<5 ^ 1 objects, O; and Oj, originally responded to 

nificati»«* ^ j correlative differentiation in the correlated sig- 
were distances Before learning all the alley-openings 

possible taken as signs both of 

non-frtofl ’ J^^her-to-be-explorcd objects, and of possible 
on the objects After learning, 

have her bccomc differentiated Some of them 

and shnrt^^ "tore specifically signs of food (or leading-on-ness) 
thinp “hfjri others more specifically signs of some- 

andlong distlncer"'^"^ non-further-to-be-explored objects 
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3. Integration of Sign-Gestalts 

We turn now to the second effect of learning listed above. The 
It’s learning of a maze brings about not only the above refine- 
lent and differentiation of the sign-gestalt-expectations at the 
oints of bifurcation, but also it induces a telescoping or integra- 
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more extended, inclusive, sign-gestalt-expectation corresponding to 
this section plus succeeding sections Again let us resort to 
sketches Figure 51 represents the condition before learning and 
Figure 52 that after learning What happens, as indicated m these 
sketches, is that the first 0 comes to absorb all the succeeding 
ones That is, the feature of learning here depicted consists in an 
extension of the Oi which is released by the initial stimuli 

o sum up Learning requires first a differentiation between the 
t u w ich leads on, and the that which does not lead on, and then 
as here depicted a further integration of the succession of these 
thises, into one extensive “this ” 


4- Sign-Objects Become Goal-Objects 

Finally, our third point was that, in so far as in the course of 
learning certain features become the signs for food rather than 
00 , t ese signs tend to acquire temporary demands in and 
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^ cho ct ^ vestibule B C and i) 

T^e whole box is made of rcdwLd bw ^ '* 
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by William's'' P"«ily illustrated m an experiment 

She used a .4-nnit Mnltiplo T-maae (see above. Chapter III, 
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Figure 4) and found with this maze that blind entrances and 
times will decrease not only, as was indicated by Blodgett’s and by 
Tolman and Honzik’s experiments cited above (pp. 48ff), when 
rats previously unfed are suddenly provided with food, but also 
when they are provided with features which have become merely 
a “sign” for food. 

More specifically her procedure was the following. Her rats 
were first trained for ten trials a day in a simple white-black dis- 
crimination-box, Figure 53, 



■ -Group I Experimental 
- - - -Group II Non-reward control 
Group III Food control 

This discrimination training was continued until each rat made 
at least eight correct choices out of ten trials on each of t rce con 
secutive days; but, if this criterion was reached before the tne 
day, the training was continued until that day. All rats t us re 
ceived at least 120 preliminary training trials in the discrimination 
box and some received more. ^ 

Next, all the rats were run for one trial a day in the maze. cy, 
however, continued to have their ten trials in the discrimination 
box every afternoon, not less than two hours after the maze run 
ning. For the purposes of the maze experiment the rats were 
^Op, cit., p. 4S. 
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ISO 

divided into three groups two control groups and one experi- 
mental group The error and time curves for these three groups 
are shown m Figure 54 and Figure 55 
We may describe Group II first, ^en Group III, and, finally, 
Group I 

Group II, the first control group, never found food at the end 
of the maze, merely a new, strange and empty unpainted goal-box 
m which they were confined for thirty seconds before being re- 
moved to their living cages They received their daily allowance 



—Group I Eiperimental 
-Group II Non reward control 
Group in Food control 


houFs later in thcif daily discnmmation-box 
L, group, while .t did to some 

then relatively soon reached a plateau and from 

then on made little further improvement 

t'h' control group, found throughout their 

end of fh ' amiliar discrimination box, now placed at the 
end of the maze with food m it They, like both the other groups, 
in n d ^cire tria s in the discrimination box in the afternoon 

L jfr ’’r Th's group. It will be observed, 

showed a normal, rapid learning curve in the maze 
*0p of , p 46, 
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Group I was the experimental group. During the first eight 
days of their maze running they were treated like Group 11. That 
is, at the end of the maze they found nothing but the new, strange, 
empty goal-box. From the ninth day on, however, they were sud- 
denly provided with the discrimination-box at the end of the maze, 
though now with no food in it. It is to be observed that after they 
had thus found the familiar discrimination-box, even with no food 
in it, they began to improve and on the thirteenth day their curves 
had got down to the level of Group HI, who were receiving the 
discrimination-box toith food in it. Later, however, they reverted 
to their previous poor performance, so that by the twenty-third 
day they were making almost as many errors and taking as much 
time as they had before the introduction of the discrimination- 
box as a goal-object for the maze. 

What is to be the interpretation of these results? Following Dr. 
Williams, our interpretation will be that, as a result of the dis- 
crimination trials, the discrimination-box had become a sign for 
food. And when the sign for food was introduced to the animals 
of Group I as the reward at the end of the maze, it had at first the 
same to-be-demanded character, or almost the same, as the intr^ 
duction of actual food would have had. Hence the drop in their 
maze performance.^ 

After a number of further experiences, however, the ammas 
of the experimental group began to discover that here at the en 
of the maze the discrimination-box was not a real sign. And, w en 
^hey had discovered this, they reverted back to their previous poor 

performance. 


S* Changes in Sign-Gestalt-Readinesses 

The next feature to be considered with respect to the 
of learning upon the immanent determinants is the fact t at a 
learning has brought about the above sorts of changes in t e ex 
peeled sign-gestalts, such changes are going to react upon an 


. * It is to be noted that the drop in performance cur^‘« «pcri- 

latrodualon of the sign was not so sudden and sharp as it wa 

wents of Blodgett, and Tolman and Honiik (sec above, Chapw ^ 

‘a 'shich a«ual food was introduced. This suggests that the ^ ha\-c 

jaitc the same to-be-demanded character that the actua .nlmali to 

at any rate that it took longer for all the individual .nunal. 
®«onie sen»»ti\x to it. 
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modify the “readinesses” to sign-gestalts which the animal is 
going to carry with him to subsequent problems The effect is one 
of reinforcing the propensities for certain types of means-objects 
as “probable” ways to given types of goal and weakening it for 
others 

Thus, for example, the rat who has learned in a given maze that 
right-turning alleys are more often correct than left-turning ones is 
going to carry away with him a greater propensity for right- 
turning alleys to subsequent mazes He will carry to such subse- 
quent mazes means-end-readinesses different from his original 
ones These new readinesses will assert, not merely that explotable 
objects, such as alleys, are m general good for getting to food, but 
also that to-the-nght-leading alleys are more likely to be thus good 
than to-the-left leading ones Or, again, the rat who has learned in 
a discrimination box that a white alley leads to food and a black 
does not is going to be more predisposed to choose white alleys m 
subsequent discrimination-boxes and m subsequent mazes than he 
18 black alleys Whiteness of alleys is going to play a part in his 
means-end-readinesses which it did not play before (See above 
Chapter II ) f / ^ 

Indeed, it will now be obvious that what we are thus designat- 
ing as the back action of acquired specific means-end-expectations 
upon the means-end-readinesses is no more than our way of 
stating the classical phenomenon of “transfer ” Wherever an am- 
ma exhibits transfer effects from one problem-situation to an- 
other, such transfer will be described by us as due (a) to the 
act that learning in the first situation establishes, not merely 
specific concrete sign-gestalt-expectations, but also more general 
e ative y permanent sign-gestalt readinesses corresponding to the 
ormer, and (b) to the fact that the given animal will then carry 
uch modified readinesses to subsequent situations, and (c) to 
act t at, m the given case, this subsequent second situation 
presents sign-objects similar enough to those presented by the 
tn^r. ^hat these new sign-gestalt readinesses will tend 

perate an facilitate correct performance m this second situa- 
tion also 

6 Fixation 

other phenomenon must now be noted as also involved, m 
e cases at least, of learning In previous discussions this 
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phenomenon has been largely ignored. It is the phenomenon of 
fixation. 

Such fixation we would conceive as a relatively mechanical sort 
of attachment to a specific means-activity which sometimes seems 
to set in on top of, or in place of, a true sign-gestalt-expectation. 
The animal begins a problem in apparently cognitive, docile sign- 
gestalt fashion. He seems to embark initially upon a particular 
means-object route because it fits in with the sign-gestalt-rea i 
ness which he brings with him and because it has actually prove 
good in a considerable number of preceding trials. And then e 
apparently loses his docility and becomes “fixated” upon this par- 
ticular means-route. He persists in choosing it, willy nilly, even 
though in later trials it prove no longer preponderantly go . 
familiar example of such fixation, in the case of rats, is t so- 
called “position-habits” which are prone to appear in discnmma- 
rion-box experiments and which are such a nuisance to an expert 


iucnter. 

It will be recalled that in the typical discrimination-box proce- 
dure the left alley and the right alley are made correct an equal 
number of times in the total course of the day’s trials. This cor- 
rectness, and its distinguishing cue of whiteness-^r other stimu us 
—Is shifted back and forth from right to left in jtregu ar or er. 
Yet what often happens, and what proves so disturbing to an 
operator, is that the rat will, on the basis apparently ® ^ 
few trials in which a given side, say the right, may have been 
more often correct, or on the basis, perhaps, of having ecome 
an extraneous fashion frightened on the other side, come to c oo^ 
that right-hand side persistently and continuously ^ 
quite irrespective of the fact that the other side , 

long run, just as often correct. In such a case the rat has 
what is called a “position-habit.” Or, in our present terms, lie n 
become fixated upon the right-hand alley. ^ 

Our doctrine is that in such cases the initial sign-gesta t exp 
tation, on the basis of which he originally chose t e rig 
ride, has lost its original sign-gestalt character. It has . 

longer a true expectation but an almost blind “mechanica 
rnent to that particular alley— an attachment which it may 
tremendous lot of “disproving” to break down. . 

have been known to persist for many trials in spite o t e 
during this period the operator may have, in order to rea 
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down, forsaken the original fifty-fifty distribution and caused the 
opposite alley to be the correct one consecutively for many trials 
Fixations must be conceived, then, as both the antithesis and 
the nemesis of sign gestalt-expectations They overtake the lattei" 
with certain animals under certain conditions.® 


7 . The Nature of Delayed Reactions 

Last of all, this would seem a good place to raise the question 
as to what may be involved m that special and relatively unique 
sort of learning, or memory, known as the delayed reaction 
Hunter® m his classical experiment on the delayed reaction used 
an experimental technique devised by Carr which has since come 
to e nown as the indirect*’ method of testing delayed reaction, 
as contrasted with the “direct” method which Hunter himself 
^°hler, Yerkcs and Tinkelpaugh have since used ' 
ihe essence of the indirect method lies in the fact that it m- 
0 ves a preliminary discrimination-training in which the animal 
IS taught to choose by means of some sort of cue, eg, light, an 
indicated door in a discrimination-boi After this has been learned 
the delay procedure proper is introduced That is, after the animal 
^ trained so that on practically every trial he 

ovpr ti! in that trial has the cue (light) turned on 

at * procedure 13 then begun of removing this cue (light), 
IS rpnin ooger intervals, before the animal is released He 
live tn ^ "delay” before making his response rela- 

^ e cue which is now no longer present In Hunter’s actual 

which undedi^a'irons^H nature of these conditions 

w"s t!:rvr ‘’''-“Sapter’'5lx:X'™ 

J913 2, No 6 reaction in animals and children, Bekav Monog, 

tested by the d ^ S Hunter, The delayed reaction 

W Kohler Ube^'e n 26, 546-548 

Menschenaflen Ptvfk i r Mcthode zur psychologischen Untersuchung von 

0 L TinklepS , 

monkeys, / Com* d.’ t 1 study of representative factors m 

R M V 1 * Biychol , 1928 8, igy 2»6 

K M Yerkes and D N Ys-rt... , , t 

Comp Psychol, 1928 8 237 272 **’ '-oocetning memory in the chimpanzee, / 

^/oTiog, 1927, a| Mental development Genet Psychol 

und vestecktem Fuller bei Affd 

, c^cn ! vergl Phynol , 1930, ri, 630-655 
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experiment the animal came into the choice chamber and saw the 
light over one of three doors, but he was restrained by a remov- 
able glass partition from actually going to that lighted door until 
some penod after the light had been turned off The test con- 
sisted m determining how long, on the average, a given animal 
could thus delay after the cue had been removed and still tend to 
choose correctly when finally released How long could he hold 
his sign gestalt-expectation “in leash”^ 

Hunter tried the experiment with rats, dogs, raccoons, and 
children In the case of the raccoons and the children he found 
that they could delay successfully, without any maintenance o 
overt bodily orientation towards the correct door, for periods up 
to thirty seconds m the case of the raccoons, and for far longer 
periods m the case of the children (Fifty seconds in the case of a 
two and one half year old child, twenty-five minutes or more m 
the case of older children ) The dogs and the rats, on the other 
hand, he found incapable of successful delays unless they took 
up an overt bodily on^ntauon and maintained this throug out 
the delay interval With the aid of this gross orientation one rat 
was capable of a ten seconds delay and the dogs of a five minutes 


delay* 

We shall not further consider those cases in which success u 
delays occurred only as a result of a gross bodily orientation Uur 
interest will be rather in the cases of apparently “true delays 
(such as were obtained with the raccoons and the children} in 
these the successes depended upon some internal non-ovcrt ^ 
And, although no such “pure delays” were obtained for rats oy 
Hunter, something closely akin to them (as we shall sec in ^ ^ 
*ncnt) seems to have been obtained for rats by more rcccn 
vcstigators In any case, the point wc are no^^ interested m 
t'hat such "pure delays” amount to, if and \%hcn obtained 

Consider, again, the preceding analysis \ ^ 

as the prelimmarj discrimination is concerned t e si u 
essentially that of ordinary maze learning The anal) sis, g« 
the just preceding sections, relative to learning at a ° 
cation can be applied dirccdy Thus to return to Figure 50 


dofi are thus capable of ioccwiful delay Uiltoi Cf A C 

• ttoii bod !y onenution wai lubfcquenlly d»pro%^ y ^ u, 

Tbc Influence of diverting •tunab during dcla) 

/ igjj 3S9>:91 
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conceive of S\ as representing the stimuli from the lighted door on 
any given trial, and Sj as representing those from either of the 
non-lighted doors. And this preliminary discrimination learning 
will, then, have consisted in the building up of the two contrasted 
sign-gestalt-expectations, where the lighted door S| has become 
a sign for getting on to food Oi, whereas any non-lighted door Sjj 
has become a sign for getting on to non-food (^. 

The really new and important question to be considered is, 
owever, what more is implied in the delay tests proper, which 
are made subsequent to this preliminary discrimination training, 
^^uc e ay tests involve, it is to be noted, two occasions:— (i) the 
presentation” occasion and (ii) the “functioning” occasion. On 
the presentation-occasion the animal sees the light over one of the 
oors, ut is not allowed to respond to this sign then and there. 
Un the functioning^ccasion he 1$ allowed to respond, but the 
'g t portion of the original sign has disappeared in the interim, 
et us analyze the situations involved in these two occasions fur- 


(i) On the presentation-occasion the set-up is the same as in the 
foregoing discrimination trials. As a result of the discrimination 
leaning the presentation of the light over one of the doors pro- 
vides the appropriate stimulus such that the animal has 
evoked m him the total sign-gesialt-expectaiion whereby this lighl- 
p us oor, I, IS the sign which, if had commerce with, will lead 
on significate, food, O, And any other door plus lack of 

light IS fun pas!u sign that, if had commerce with, will lead 
on to the slgnllicate non-food, Ol. But these sign-gestalt-eapecta- 
tions are not allowed then and there to work themselves out into 
actual behavior. The presentation-occasion presents signs and 

expectations are not 

be TeL “mTeaTh.- They must 
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system from all the other similar and different exposures which 
have occurred in preceding trials.* He must be able to remember 
and distinguish the last one out of many light exposures. 

Turn now to the functioning-occasion. 

(11) The first point to be noted about the functioning-occasion is 
that on it the total original signs that were involved in the presen- 
tation-occasion are no longer all present The door which was 
lighted and the doors which were not lighted are, to be sure, still 
there; but the light which distinguished between them is gone. 
And yet in the case of the successful delay this distinction between 
these two sets of doors still operates The door which had the light 
is still m some way distinguished for the animal from the doors 
which did not have the light So that the former will again call 
out the proper sign-gestalt-expectation of leading on to food, 
while the latter will again call out those of leading to non-food 
But this means, it would seem, that there is really a further 
process at work on the presentation-occasion which has not yet 
been considered 

This further process occurring on the presentation-occasion let 
us, for want of a better name, designate as the “condensation of 
the sign ” The original presentation operates, that is, not mere y to 
evoke m the animal, then and there, a sign-gestalt-expectation to 
the effect that the total complex, light plus door leads on to 00 , 
hut also to establish a condensation of this sign-character rom 
this complex as a whole to the mere door by itself (1 e , t e oor 
3 s characterized by its special spatial position or other still-remain 
distinctive feature). . » 

The ability to delay successfully means, that is, that, in t e 
Of'ginal presentation, the animal not merely achieves the appr<> 
Pnate sign-gestalt-expectation that the given total sign ( oor p u 

of exposure of ihc light ^ 

Itself distina m the animal from the effects of preceding L°(Cf 

^^*plaincd as a phenomenon similar to the^ HI t3l>cr 


r to tne nnui.iB ^ 

Untcrsuchungcn zur Haodlungs- und ■Affehtps) cho ogie 7 
* Behaltcn Non ericdigten und uncrledigten Handlungcn Von u . pj 

'“W -ay. .here „ a s/aeeaes ae. up by any projected ■f^“"^/’.;°,7/coru. 
, uncompleted this Spannung remains ' j -oj cct con* 

on the other hand, lose their Spennung f.u^^^ations 

t. J" organism with the still uncompleted ones Si^ themseUes 

“n IcasV arc more actnc than ones »h«:h haNC alrcad> ^-orkeJ th«n 
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conceive of S\ as representing the sumuli from the lighted door on 
any given trial, and SJ as representing those from either of the 
non lighted doors And this preliminary discrimination learning 
will, then, have consisted in the building up of the two contrasted 
sign gestalt-expectations, where the lighted door Sj has become 
a sign for getting on to food Oj, whereas any non lighted door Sh 
has become a sign for getting on to non-food O2 
The really new and important question to be considered is, 
however, what more is implied in the delay tests proper, which 
are made subsequent to this preliminary discrimination training 
Such delay tests involve, it is to be noted, two occasions —(1) the 
presentation occasion and (11) the ‘‘functioning” occasion On 
the presentation occasion the animal sees the light over one of the 
doors, but IS not allowed to respond to this sign then and there 
Un the functioning occasion he is allowed to respond, but the 
light portion of the original sign has disappeared m the interim 
e us ana yze the situations involved in these two occasions fur- 


(0 On the preseMct,on-occas,on the set up is the same as in the 
oregoing iscrimination trials As a result of the discrimination 
vitiM ^ * Presentation of the light over one of the doors pro- 
evntd.fl ,n stimulus Sj, such that the animal has 

nltist fin gestalt-expectation whereby this light- 

er, 18 the sign which, if had commerce with, will lead 

on to ^ 

fl: V ^if"“ commerce with, will lead 

tinn^ ^ eate non food, O, But these sign gestalt expecta 
aZl K r rf themselves out into 

evntfx! ^ presentation-occasion presents signs and 

allowpfl t ^ these expectations are not 

be held ‘ I'/lers'h » behavior then and there They must 

laved worth noting that m this typical de- 

the nrf.cfl ®®t-up, as in the simple discrimination experiment. 
The liohv^ occasion involves only one exposure of the sign 
^^posed but once and the animal has to evoke the 
ZZTtu expectation as a result of that one ex- 

of m short, in some way retain the last 

P c ight as disunct m its effect upon his nervous 
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The second and really important difference between the Honzlk 
and the Hunter techniques appeared in the delay experiment 
proper. That is, on the presentation-occasion Honzik did not r^ 
strain a rat at the entrance, as did Hunter, but allowed the ani- 
mal actually to choose the white curtain — ^to make, that is, the 
overt response of actually coming forward and touching it. The 
rat was not allowed to pass through the curtain because all cur- 
tains now had stiff boards behind them. As soon as this overt 
choice response had been made, a screen was dropped In front o 
all three curtains; and the rat ran about in the choice chamber 
during the desired delay period. The screen was then lifte , a 
three curtains had in the meantime been changed to black, an 
the animal, if he were to delay successfully, now had to choose 
that one of the three doors “where the white curtain had been. 
With this method Honzlk obtained with some animals hig per 
centages of correct choices after delays of from seven to forty- ve 
seconds. 

Now the significant feature about this Honzlk technique, as we 
see it, is the fact of the overt choice response which the amma was 
allowed to make at the time of the original presentation. e uuc- 
lion of this overt choice — this overt going to the white curtain 
was, we believe, that of aiding and making easy the necessary 
process of sign-condensation. By virtue of actually going , 
given door, the transference of the sign-character from t e 
complex — white curtain plus door — to the single feature, oor, 
brought about and made easy. The going to the door on in 
presentation-occasion emphasized the character o at sp 
door, i.e., its position and the fact that it was the sign or 
believe, in short, that the rats delayed more successful ywi 
Honak method than with the Hunter method because the t 
emphasized during the original presentation-occasion 
the sign-features, which were to remain and continue to ® . » 

after the delay. The condensation of the sign to these continu. g 

features was thus facilitated. re- 

Thc second experiment, also seeming to give very p 
suits as to delayed reaction in rats, which we wou ^ 

?f Maier.u This experiment, while important and 
Itself, docs not, we shall now contend, present a 

elayed reaction in our sense. ^ ^ 

** N. R. F. Maiff, Delayed rticiion *nd memory in wi*» /• ^ 

*9^. 36. S3S-S50. 
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light) will lead on to the desired significate, but also he condenses 
this sign character to a mere part or feature of itself, a part or 
feature which alone will be present on the later functioning-occa- 
sion On the presentation-occasion the animal, who can success- 
fully delay, does not merely make use of his previous learning to 
evoke in himself the sign gestalt-expectation that the lighted door 
leads on to food, but also he establishes m himself the further 
relation that therefore this door qua itself, even though the light 
be removed, will lead on to food And then, when on the function- 
mg-occasion, this condensed feature alone is presented, it simply 
by Itself IS able to evoke the total sign gestalt-expectation And 
this latter then works itself out m the actual behavior 
To sum up, to delay successfully means three things It means 
(a) the ability as a result of a single exposure of a sign to evoke 
a total sign gestalt-expectauon It means (b) the ability to hold 
this sign gestalt expectation “m leash” over an interval of imposed 
e ay m which it is not allowed to pass over into actual behavior 
nd It means (c) after this delay to have this sign gestalt-expec- 
tation able to work itself out into actual behavior on a basis of a 
mere portion of the original sign, 1 e, on the basis of a “condensed 


8. Delayed Reaction in Rats 

But rats, according to Hunter, were incapable of such delays 
, ^ mcapable of them in the particular sort of 

cpntiv unter used It must be noted, however, that re- 

t different types of delayed reaction set up have 

been tried with rats and m these they have proved successful 

^ experiments we would report is that of 

The firei- different from Hunter’s m two features 

steaH ° ^ probably of minor importance That is, m- 

whitp r ^ indicate the correct door, he used a 

wro contrasted with two black ones over the two 

that ^ preliminary discrimination training, similar to 

in the p ^ “^er, his rats were taught to go to the door which 

black curtanu^ latter rather than through either one of the 
4 307318 "anion in rats t/n,v Caltf PM Psychol 1931. 
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been employed Tvith such success with the primates (See above, 
footnote 7, p 154 ) A first essentia! feature of this “direct method” 
would seem to consist m the fact that on the presentation occa- 
sion the animal "secs” the goal object actually placed with refer- 
ence to the sign He “secs” the food hidden in some specific place 
or put into some specific container In other words, instead of 
having presented the stimuli corresponding to the sign object 
only, he has presented stimuli corresponding to the total sign- 
gestalt The animal perceives the total sign gestalt, instead of per- 
ceiving merely a sign for that total sign gestalt and having to 
ninemonize the rest of the latter 
Further, and this would seem to constitute the second important 
characteristic feature of the “direct method,” the sign which is 
presented before the delay is, as sign, almost, if not quite, as con- 
densed” as that which comes after the delay The animal is not 
as m the "indirect method,” to depend upon a color or light 
and then suddenly made to discover m the delay tests proper that 
this color or light will be removed He is led rather to dep^ 
upon much the same feature of the sign that he will have to^^ e 
pend upon after the delay No great degree of “condensation is 
required of him . , 

R IS these two features of the “direct-method” which would 
seem to explain the success of the latter In the direct ^ ^ 

animal is, it would appear, set an actually easier task An t ose 
who have used the “direct method” seem to assume that because 
is thus an easier task that their results are better r ey 
would have been if the “indirect method ’ had been used ma y, 
however, it may be noted that an actual direct experimental com- 
parison between the two methods seems never to have been came 
The ‘direct method” can be used only with animals whose 
'vision is sufficiently developed so that they can perceive 
■"‘tial total sign gestalt, . e , the mitial placing of the goal object 
Well as the position and character and the sign re ° nprior 

IS placed But animals having such vision are usua y , 
general to those not having it In order to test, ^ remits 
^ c direct method really is supenor per se or gives e e 

“See especially Tmklepaugh O L An ezpcnmental stuijr of representa 
W ^ 19*8 8 Untersuchung von 

w ^ohler tJber erne neue Methode aair psycholog s 
'^enschenaffen Psychol Forsch 1922 2, 390-397 
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Maier used a set up that consisted of three nngstands from 
the top of which elevated paths led to a table and food, but only 
one nngstand and the path leading from it was correct m any 
given trial The rat was first placed at the bottom of the correct 
nngstand and allowed to run up it and over the path to food 
three times in succession He was then delayed on the table or in 
another room for varying penods of time, from one minute to 
twenty four hours, and finally allowed to descend from the table 
by a fourth nngstand and to choose while on the floor that ring- 
stand ^and path over which he had run previous to this delay 
Maier s results showed that the rats could, in this sense, often 
elay successfully for a number of minutes or even hours 
It IS our contention, however, that while this experiment un- 
doubtedly demonstrates a remarkable and unexpected ability on 
t e part of the rat it does not demonstrate a true “delay” ability 
observed that not just a sign was presented but 
S^stalt was actually “enjoyed” — had commerce- 
ti! » f ^ delay In fact the situation was really similar to 

tkr* ° discrimination box The animal discovered in the 

Tna-r! trials which nngstand was correct As m the 

actually had commerce with the whole sign gestalt— 
nf,r ® '■'inning over It getting to-food It was 

whiU r^r, ^ delayed reaction performance, a case m 

On tTi occasion a sign only was exposed 

erce of m ° does indicate a far greater de- 

stratpcl hv expectation ability than that demon 

that the rat ^ maze or discrimination box It indicates 

eestalr H.ff after only three enjoyments of a given total sign- 
themselvpf! two other alternatives, which have 

retain thus ‘'^'’^ect on previous occasions, and that he can 

and, finally “ '“'Pnsmgly long period of time, 

from a H.frl 1 ^^‘■^Snize and approach such a sign-object 

'ror "arSrnmT ‘‘ 
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laved reacnnrT^*^’ order to complete this analysis of the de- 
seem to be m T what according to us would now 

seem to be involved m the scMralled “direct method,” which has 



Learning and Delayed Reaction 163 

of the original sign, i.e., on the basis of a condensed sign. The 
actual experimental results seem to indicate that rats are not 
capable of all three of these, or at the best they are capable of 
them, only if before the delay there is some degree of oppor- 
tunity to let the expected sign-gestalt actually be tried out and 
directly experienced. 
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simply because it is used with superior animals, the two methods 
should be compared upon the same animals under comparable 
conditions And this, as far as we know, has never yet been done” 


10 Summary 

In conclusion, we may now summarize the discussions of the 
present chapter concerning the nature of learning as it is to be 
found in the rat in the maze — or in other problem box type of 
situation 

(i) The rat’s learning seems to involve in the first place a 
change from the mere general sign gestalt-readinesses, which the 
animal brings with him as a result of innate endowment and 


previous experiences, as to where food is likely to be found, to 
more precise mnemonized sign gestalt expectations 

(2) The learning of the ordinary maze also seems to involve the 
building up of integrated chains or hierarchies among such sign- 
gestalt expectations 

(3) Again, It appears that the signs which figure in these sign 
gestalts may take on at least temporarily subordinate goal-charac- 
ters in and of themselves 

(4) There also tends to be a back action from the new sign 
gestalt expectations upon the sign gestalt-readinesses which the rat 
will thereafter carry about with him to new mazes or other similar 
pro ems This carry-over of the modified sign gestalt readinesses 
constitmes, as we see it, the phenomenon of transfer 

vS) Ihe antithesis or nemesis of a sign gestalt expectation, or 
a sign gestalt readiness, is a fixation Fixations seem to appear m 
some cases o rat learning They are blind, relatively mechanical, 
1 e , oci e, attachments to specific means-objects or types of 


. , ^ reaction learning means three things (a) an 

1 1 y as a result of a single exposure of a sign to evoke a total 
^ s^pectation, (b) an ability to hold this sign gestalt- 
ec ation m leash ’ over an interval of imposed delay in which 
f owed to pass over into actual behavior, and (c) an 
trt wr. delay, to have the sign gestalt expectation able 

itse out into actual behavior on a basis of a mere portion 


vcrsity"S ® 
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is the longest. Further, it is to be observed that Paths Ri and Rj 
lead into a final common segment, that between Di and D^, which 
segment is not common to Path Rj. The experiment consisted of 
two parts: an initial training period and a subsequent test period. 

During the training peri^, the rats were forced in successive 
tnals through each of the three paths, by closing pairs of doors 
such as Di and Da, and D3, or Di and Dg. And during this 
training the animals eventually acquired a very strong propensity 
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try Rjj tjjg shortest path, first and then, if they found Di 
ockcd, to back out and try R2, the next shortest, second, and only 
ist, if they found Dj also locked, then to try Rg. 

n the test trials, which were introduced only after many days 
? P^^iiminary training, not Di but the common door, Fe, was 
td. The nature of the resultant behavior (unfortunately Hsiao 
able to use only three rats) is shown in the “Behavior Graph,” 
Fjgure 57. 

The graph presents the actual paths traversed by each of the 
r« rats on each of the ten test trials. Consider the first test 
only. Rat after finding F® closed, tried to go out Dg a 
times (but, as this was a one-way door, he did not 
then retraced out of Rij but entered R- only as far 
• p ^ actually pass through the latter. Rat 2, upon find- 

D D ' retraced back and forth in the common section 

he times, but then, when he finally retraced out of Ri, 

j^t * enter Rj at all. Rat 3 behaved in a manner similar to 
*' f ° three actually entered through Dj on his 

significance of this is the fact that, 
D c! Preliminary training these rats had found not Fe but 
r'-cjt Tl * then, on backing out of Rj, almost invariably had 
or.j, 2nd gone all the way through It to food (9*/^ 

Rat 1, 89% for Rat 2, and 73^0 Rat 3)- 
®rd*, Ji something about their experience, in the test 

ftf, p. j5 


Chapter XI 

INFERENCE— THE MEANS-END-FIELD 

I. Inferential Sign Gestalt-Expectations 

I T is to be noted that the facts of learning cited in the preced- 
ing chapter were concerned primarily with direct leading- 
on nesses The rats showed themselves capable, upon the 
presentation of a single sign, of building up, or refining, the appro- 
priate single sign gestalt expectation as to the coming means end- 
relations and significate And in these cases of relatively simple 
and direct sign gestalt expectations the only two moods involved 
were, m general, those of perception and of mnemonization The 
rat mnemonizes, or perceives, that such and such a direction 
(quality) of sign-object will lead by a short, or long, distance to 
commerce with such and such a given goal-object Also he can to 
some extent mnemonize, or perceive, hierarchies of such direct 
sign gestalts We wish to demonstrate now, however, that, m 
addition, the rat apparently can and does build up to some extent 
appropriate sign gestalt expectations of an “inferential” sort » He 
reacts to roundabout and alternative routes And he can infer a 
given significate before he has actually perceived or mnemonized 
It ut this will be made clearer by concrete illustrations 

2 Final Common Path 

The first experiment we have m mmd is that of Hsiao He used 
the maze shown in Figure 56 Mt will be observed that there are 
three paths leading from the entrance, E3 (Ej was not used and 
was kept closed during the part of the experiment here con 
j FOOD The beginnings of these three paths are 

labelled R,, R,, and R, respectively Of these, Path RiDiF* is 
t e s ortest, Path R2D2Fe is the next shortest, and Path RjDjFs 
;S« above aapterIX p 140 f 

mmnip-r I! ^ i ” menul study of the rat s insight within a spatial 

complex Urtw Cc/,/ Publ Psychol 1929 4. 57 70 

164 
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similar to the Hsiao maze, they did not succeed in verifying his 
findings They did not, that is, obtain evidence of a grasping of 
the relation of commonness of the final section as a result of mere 
mnemonization This failure, however, may perhaps have been 
due to the fact that they did not give as great, or as widely dis- 
tnbuted, a preliminary training as did Hsiao 



''hich all^^ 1^*^^ C'^pcnmcnis they used a different maze — one 
to be eked out by direct perception 
iidcj maze, consiruacd of one inch laths, tc, vith- 

arrangement allo^\cd the rats, if they could, 
inicrrclaijons and common 
“ Puen of Paths I and a A ground plan of the maze 

• 0 , ^ 58 

p 5,j 
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trials of finding Fc closed, which caused these rats on backing out 
of R,, not to try R2 in any whole-hearted fashion, but to go on 
through Rs. 

These results suggest (although with such a small number of 
animals they certainly do not prove) that the rats had acquired 
a mnemomcally conditioned expectation which grasped the com- 
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□ = puihini without ratemg O = turnins belore reaching the door 

X=.he>itatmg 

monness of the final seaion D, and Dj— and that on the basis 
o this mnemonic expectation of commonness they were able when 
in e test run they found the common door Fe closed as a result of 
running down R^, to Infer (inferentially expect) its closedness if 
they were to approach it from R,. 


3* Inferential Expectation Based on Perception 


In order to try to discover further Just what was involved in 
the Hsiao experiment, Tolman and Honzlk repeated it under 
somewhat different conditions* They introduced several varia- 
tions, especially as to amount of preliminary training and shape 
o maze, n their first experiment, although their maze was quite 


* nf , p 63 

"A,*; ” 
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It is evident that by far the greater majority of rats, upon find- 
ing the block at B in the test runs, then took Path 3 instead of 
Path 2, although in the training trials, when they had found the 
block at A, they had all preponderantly taken Path 2.* 

The results for the second group, consisting of ten rats, are 
shown in Table 3 and Table 4. 


\Rat 


— 










Pat^ 

H82 

Wii 

Hs2 

Wsi 

Hs 

H35 

W6s 

W31 

W17 

Hi 

Total 

2 

107 

104 

106 

108 

108 

109 

no 

107 

III 

III 

1081 

3 

8 

17 

13 

5 

*5 

6 ' 

X 

20 

4 

8 

97 


Tabu 3 


Text run 
No. 


Tabu 4 


No. of the JO rats 
that avoided path 2 

7 
9 
all 

8 

all 

9 

9 


fi'c res perhaps be contended that the reason such posi- 

not^V obtained by Tolman and Honzik with this maze 

*ypvcst ^^*1. maze may have been due, not, as was 

ol\he tT* elevated character and hence perceivable- 

of sh ^ ° Honzik maze, but rather to its peculiari- 

positions of Paths 1, 2 and 3 — which 
th^i different from those of the Hsiao maze. 

^*et that interpretation, however, is to be reported the 

with Honzik also tried out an alley-maze (i.e., a 

5i cs) of quite similar design to that of their elevated 

u to be raised against the results of this group in 
' * * training they were each given twelve specul runs 

»tTc **** these twelve special runs the 

I O3 mufnV- » co’nmon segment at A when they had entered 
) Th't of Path I, they could then take either Path 2 or 

tfi; rua A'-J ' • ccniidered as of the nature of final training 

*»t fsa. *** order to obviate this criticism that the next 
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It will be observed that the shape is quite different from that of 
the Hsiao maze The principle, however, is the same Again Path 
I IS the shortest, Path 2 the next shortest, and Path 3 the longest 
And, further, Paths i and 2 again have a common final segment 
which Path 3 does not have 

During the preltmtnary traimng, Path i was blocked at A, and 
when this was the case the rats soon acquired a propensity, on 
backing out of Path i, to take Path 2 next Only when they found 
Path 2 also blocked near its entrance (block is not shown in the 
diagram ') did they then, finally, take Path 3 

In the final test, the block was placed in the common section 
0 Paths 1 and 2 (Block B) The rats, upon then backing out of 
when in the training runs 
they had been blocked at A, but Path 3 Two groups of rats were 
teste in this fashion We may consider the results for each group 
separately Table i indicates for each individual of the fifteen rats 
ot the hrst group the number of times m the preliminary training 
block at A, he, upon backing out of Path b 
then chose Paths 2 and 3, respectively 
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regular order any one of the three alternative tracks 

paw, left paw, teeth,” as the specific route for getting into the 

food box 1° , 

Again, Yoshioka ” found that a considerable number of rats, 
when presented with two equally long and practically ‘dentma 
triangular paths to one and the same goal (See Chapter Vlll, 
Figure 42 i), would continue indefinitely to choose right-hand 

and left-hand paths fifty-fifty. - i_ n . j 

Or, finally, we may again refer to the findings of Dashiell, cited 
in a preceding chapter (Chapter VIII, p ii8f) that rats w en pre 
seated -with his “open-alley” maze, which allowed a wi ^ ^ 

of equally short routes, would continue to vary among i eren 
ones of these routes almost indefinitely. 

All these experiments define, m other words, a ten ency on e 
part of the rat to perceive (or to mnemonize) what inay e ca e 
the multiple track character of different but equally s ort a 
tive means routes to one and the same goal, and to in er t e goo 
ness of perhaps altogether new and hitherto untne ^ 
among such multiple tracks Means end-relations as expec e 
an organism are, that is, probably never adequate y 
by single lines, but always rather by some degree o * 

fanning, or networking of the lines 
put It another way, essentially ^^/d-relations The rat mne 
and perceives and infers relative to simple successmn, an 
direction, but also relative to more complicated affairs sue 
final common path, and multiple trackness 

And m the test uf the chapter we shall ote st.ll f'-^her ev.- 
dences to indicate this essentially “field” character m 
means end-expectations 

“ K F Muenzingcr, Plasticity and mechanization of the problem box habit 
in guinea pigs / Comp Psychol 19*8 8 , 45^ rX an habitual 

Sec also K. F Muenzinger, L Koerner, and E irey, latter 

niovement m guinea pigs / Comp Psychol I9*9 9« 4 5 

eaperiment the experimenters Innited the animals to the u ^"The 

only and yet within this limit they still showed a great varia , jever, 

right paw might be used with a firm and deliberate pressing . a 

or a bare touch on the lever or a quick tap or a a^und the lever, 

crushing or sliding over the lever, a circular tno\cment p Y a 

or a gentle placing of the paw on the lever with pressure after some 
crossing of the right paw over the left ' Op of , p 4*7 n*nft Psschol, 

**J G \o,h.oka What is maze learning for the rat? / Ocn/r 

* 9:9 36 . SI S8 
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maze but with negative results It appears probable, therefore, 
that the positive results they obtained with the elevated maze 
were, m at least some degree, favored by the fact that in this 
latter maze mnemonization could be eked out by perception 
Expectation of the commonness of a final segment is easier for 
perception plus mnemonization than for mnemonization alone 
To conclude, it was on the basis of such mnemonization helped out 
by perception of the commonness of the final path that the ani- 
mals then “inferred” the block B when they came to Path 2 

4. Multiple Tracks 

As a second example of a more complicated type of means-end 
feature which rats (and simpler organisms as well) can “expect, 
we may consider the facts concerning “multiple trackness ” When 
an animal is presented with alternative, but equally “short,” paths 
to one and the same goal, it appears that this fact of the mutual 
equivalence or inter substitutability, 1 c , what we are thus label- 
ling as “multiple tracks,” will tend to exhibit itself as immanent 
m the animal’s behavior He will tend, that is, to alternate among 
these different paths in a perfectly indiscriminate and seemingly 
haphazard fashion 

As our first illustration of this point we recall again the findings 
of Gilhousen for crayfish (see above. Chapter I, p 18) Gilhousen 
found that on successive trials a crayfish, who had learned to 
take the right hand side of a simple T maze, tended to indulge m 
a wide range of varying routes The animal sometimes followed 
one side of the stem of the T and sometimes the other But, m 
general, it avoided the blind and always turned correctly so as to 
make the outlet into the aquarium 

Again, we may cite the findings of Muenzmger The latter 
found that guinea pigs who had learned to press a button to 
get into a food cage would continue indefinitely to use m ir- 

® It must be noted however that several considerations militate against an 
results were wholly a matter of perception qu te un 
aided by mnemonization In the first place (although this was not actually 
t«tcd) it seemed quite certain that the rats did need a considerable amount 
of prdininary tranng The r tntttal percepUiat capacities were evidently not 
enough Ii' Ihe second place rt is known that rats have relatively poor visual 
powers And m the ih rd place their behavior showed 1 ttle apparent depend 
ence upon visual cues They were never observed to stop look or 1 sten 
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Each animal was given a total of loo trials One door [alley] 
was correct in each trial (i e , twenty-five times out of the loo) 
The order of correctness of the different doors [alleys] was as 
irregular as possible The only rule was that the door which had 
been “unlocked”— “the alley which had had the open box beyond 
It” — m the trial just preceding should never be the correct one in 
the given trial The animals were thus confronted with a series o 
actually “insoluble” problems And, when thus confronted, it ap- 
peared that their responses could be classified into five types, 
which Hamilton describes as follows 


Type A "Response with reference to the experimenter’s rule 
that no alley [door] is the right alley [door] for two successive 
trials ” 

Type B “Response to the rule that it is useless to try any alley 
[door] more than once during a given trial, all four alleys [ oorsj 
tned, and in an irregular order”*' _ 

Type C “When No 4 is the nght alley [door] an effort to 
escape by trying alleys [doors] Nos i, 2, 3 and 4 once each, m tne 
order given, or the reverse of this when No i JS the right a ey 
[door] ” 

Type D “More than one separate effort to escape by a given 
»'l=y [door] during the same trial, but with an interruption o 
such efforts by an interval of effort to escape by one or more ol 
tbe other alleys [doors] ” " ,, 

Type E (a) “During a given trial the subject enters an alley 
[door] which does not afford escape, leaves it and reenters it on 
or more times without having tried any other alley , or, aving 
hied a group of two or three alleys [doors] in a certain order, ne 
reenters all alleys [doors] of the group in the same order one o 
rente tunes ” 

Type E (b) “During a given trial the subject persistent y 

«d ot It because they had to elimb over partitions tVi cm 
k»ce chamber and aUey, One turUier feature ot the rodent ePP’”'"’ 
SvT "" ''“trie E„d on the floor eatending to all porticu ‘ sal^ 

I ^ and the alleys by means of which the animals con , 

^ *^'8ht electric shock when they failed to work. 

Urt 1 1916, 3 No 2, p IX 

vp ot. n It 
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5, The Mutually Complementary Character of 
Alternatives 

The next experiments, we would cite, demonstrate what, for 
want of a better name, we shall call the field-pnnciple of the 
mutual complementanness of alternative means-objects The ex- 
periments m question are the classical ones of Hamilton ** Hamil- 
ton presented his animals (human beings, adults and children. 



normal and defective, apes, monkeys, dogs, puppies, cats, kit- 
tens, a horse, rats, gophers, and a mouse) with a four door 
multiple choice box, the essential floor plan of which is shown m 
Figure 59 

V Hamilton A study of tnal and error reactions m mammals / 

Bekav 1911 I, 33 66 G V Hamilton A study of perseverance reactions m 
primates and rodents Behav Monog 1916 3, No 13 
Hamilton / Amm Bthawor 1911 x, p 34 
The apparatus used for the rodents was slightly mod fled from that here 
shown in the diagram The essentia! d fference consisted m the substitution of 
four short alleys for the doors lead ng from the choice chamber These alleys 
ended in goal boxes one only of which was open in any given trial The 
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out of it, or into B and out of it; but not into A and out of B, 
or into B and out of A.) 

The results that are being found arc that the rats of Group II 
seem to make relatively fewer entrances into B than those of 
Group I. In other words, whereas B has to be learned as a separate 
Independent blind for the animals of Group I, for Group II it can 
be recognized as but the other end of A, already entered. It is 



trtuic. inis naa variuua w^ve****"-- 
“N. R. F. Maler, Reasoning In white rats, Comp. Psychol Monos, 
No. 29. 
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avoids the right alley [door] until he has tried the other alleys 
[doors] at least sa times ” ** 

In general, the results of the experiment were that ontogenet- 
ically or phylogenetically the higher the individual or species, the 
greater the percentage of A and B types of response given, where- 
as the lower the individual or species, the greater the percentages 
of C, D and E (especially D and E) types of response 

Now It IS obvious, from the above descriptions, that the two 
worst response types, D and E, were ones which are quite oblivious 
of the fact that if a door [alley] is incorrect once in a given tria , 
It will remain so throughout that trial In other words, the D an 
E types of response were completely blind to the relation of mu- 
tual alternativeness, or complementanness, which obtained be- 
tween the different doors [alleys] Response types A and B, an 
to a lesser degree C, were, on the other hand, relatively “wise to 
this relationship of mutual complementanness The results indi- 
cate, in other words, that ontogenetically or phylogenetically the 
higher the animal, the more he is capable of expecting (mnem«> 
nizing) this aspect of this particular type of means-end-field, and 
consequently of “inferring” from having tried one door that some 
other IS likely to be good 


6 Reverse Ends of One and the Same Detour 

Still another capacity for means-end relations, which rats prob 
ably possess, we might designate as the ability to “recognize the 
reverse ends of one and the same detour ” Buel is at present 
examining this phenomenon by means of a maze made up of suc- 
cessive units, in which each unit has the sort of ground plan shown 
m Figure 6o The diagram represents the set ups for two different 
groups For Group I, A and B constitute, it will be observed, 
separate blinds analogous in general structure to the unchanged 
blind, C For Group II, on the other hand, partition X has been 
removed so that A and B now constitute the reverse ends of one 
and the same detour (There are especially constructed trans- 
parent wire gates provided which allow the rat to go into A and 

at p 13 

*®Thi$ H an experiment now in progress m the psychological laboratory 0 
the University of California We are indebted to Mr J Buel for permission to 
cite It here 
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path. And, of course, further experiments undoubtedly would dis- 
cover many other such general field-relations to be added to such 
a list, even in the ease of rats.** 

Means-end-rclations are, fundamentally, field-relations Fur- 
thermore, the above enumerated features arc probably not to be 
conceived as wholly separable items but, rather, as mutually co- 
ordinate principles, each more or less implicated in all the othe^. 
In so far as any organism’s behavior involves means-end-rca 



CO 


messes and -expectations, it involves, to some extent, certain of 
these other complementary aspects, m addition to the simp ® 
of linear distance, succession and direction The means en s 
Is not a single linear set-up but a field set-up The more re a 
ships other than the simple linear ones that we can iscover, as i 
roanent m the behavior of a given type of organism, t e ^ , 

and complicated we must declare that organism s means 
to be , , 

Figure 6i is a schematic diagram to suggest, as far as po » 
all the various types of means-end-field relation w ic a ra 

What we are here saying seems, in short, to be very . white rat 

*927 when he argued against the point of kmaesthesis, 

worl« blindly and mechanically at its problems, needing / • correct" and 

and chance to stamp out the wrong rcspons« and to . properties of 

substitutes a behavior in the rat that is "dominated by ^ Pxi>er Psychol, 
the situation" Cf H Kelson, "Insight m the white rat, / 

^927, 10, 378 2^6, p 379 f 
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]tas placed upon it— such as a low cardboard barrier to be 
climbed over, and the like The tats roamed about upon this 
table for some time at will and without any overt reward 

Second, and quite independently of this free-roaming, table-top 
experience, the same rats were taught an elevated maze leading 
from one barred-off corner of the table to another barred-off cor- 
ner, at which latter spot they obtained food 

Then, third, in the final test part of the experiment, the animals 
were placed upon the table just outside a small wire enclosur^ 
which separated them from the corner where food was placed an 
to which they had learned to go by means of the elevated maze 
After considerable struggling to get at the food directly throug 
the wire barrier, they turned and made their way with surprising 
directness to the other corner of the table, from which the maze 
led, and which was completely screened from them by the inter- 
vening cardboard barrier And they did this, it is to be noted, m 
spite of the fact that their only previous knowledge of the con 
nection between these two corners of the table was such as had 
been gathered in their original purely random exploring of the 
table top, when there had been no overt reward of any kind in- 
volved, and during which they had probably never once taken the 
direct course, as such, from one corner to the other 
These results indicate, it would seem, very definitely an ability 
upon the part of the rats to integrate, upon need and without 
specific further training, the two part-paths (maze learned by 
Itself) and table top (learned by itself) into one closed whole It 
indicates, therefore, that the rat has learned each path not simply 
as an isolated narrow track all by itself, but rather as part of a 
possible larger field — a field m which each path really implicates 
the other as well 

8 Means End-Field 

Summing up the above experiments, the burden of the present 
chapter has been that rats (and, apparently, to some extent, other 
still lower organisms as well) expect not only such means end 
relations as distance, simple direction and hierarchicalness but also 
such more general relations as those of common final pathness, 
multiple tracks mutual opposition between alternative paths, the 
identity of the same detour when encountered from opposite ends, 
the closing or fitting together of the successive parts of one total 
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given organism tends to avoid, and those types and kinds are 
“short” which he tends to learn or select. 

Finally, if, as was suggested in Chapter VII, the three funda- 
mental types of dimension — space, time, force-resistance can be 
shown to be ultimately intercommensurable — all to reduce to one 
single one of physiological “Least Action” (see above, P*_”° 
then raeans-end-distance will be ultimately synonymous wit , an 
can be equated to, physiological “Least Action.” If, however, t is 
does not prove ultimately possible, then spatial shortness, tern 
poral shortness and gravitational shortness, and other dimerwiona 
kinds of shortness as well, will remain independent and 1 erent 
determiners of distances and of the general structure o means 
end-fields. 


10. Lewin’s Concept of ^*Topologie 
Before concluding, we must note that this concept of the means 
end-field seems to be closely analogous to Lewin s concept 0 
"Topologie” Lewin, influenced apparently more or less / ^ ® P 
suppositions of Gestaltpsyckologie, has arrived at t e con p 
of a (phenomenally created) dynamic environmenta ^ e , 
Topologie, in which an organism is to be conceived as 
Objects in this field by virtue of their “invitation-charac e 
“valencies” {Aufforderungscharaktere) exert attracting or repms- 
Ing forces. And these forces {Feldkrafte) are Hirec- 

which finally resolve themselves by causing sue an , 

tions and turnings of behavior. The similarity o t is , 

Topologie and Feldkrafte to the present one of the ’ 

is obvious. The two doctrines really support an , • iy 

another. The fact that they have been arrived at f 

different presuppositions is, it would seem, a hope u in 
some core of validity in them both. 

II. Means-End-Capacity 

Finally, we should like to introduee °"= ‘XeT^hnal 
means-end-capaclty. This will be the capacity 

**Cf. K. Lewin, Dif Axtswirkung 1930)* 

‘ona/ Cong, of Psychol (Princeton, Psychol. K^. Vorsat^ 

l^imuchungen zur Handlungs- und ^ 6na!ly, cf. h« 

und Bedurfnis, Psychol Porsche 7» ^ "j Uandbook of ChtU 

Mvironmenul forces in chHd behavior and development, ^ 

Psychology (Worcester, Mass., Oark Umv. Press, I93i), 94 
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other orgamem might postulate S .ntotes ‘""Ifea'lch 
the organism and GO the pos.uon of the final f 

under the given conditions has a final demand va 
organism The various MOs represent intervening 
And the arrows represent the complications of intercon g 
means end relations which may be conceived The P ^ 

sents, m short, the sort of means end field which a rat (o 
other organism) may be supposed actually to project “ 

readinesses and -expectations) upon some given environmenta 


^More specifically, the arrows connecting S to those con 

nectmg MO, to MO„ and those connecting MO, to GO stan i 
the simple linear relation of succession or hierarchy It is to 
noted, on the other hand, that all the various arrows, ai, as 
etc , which connect S to MO* stand relative to one another in 
relation of mutual substitutability or roundaboutness ' 

appears that the arrows connecting S to MO* and S to the vari 
ous different MO,’s stand, rather, m the relations of mutua op- 
position and so on , * 

One defect m the diagram as drawn is, however, to be notw 
exhibits chain types of combination only Lever or tool combina 
tions (see above, Chapter VI) have not been indicated This omis 
Sion IS however due to pictorial difficulties And furthermore 
these lever relations, if they could be actually introduced into t e 
diagram would bring no fundamentally new sort of arrangement 
They would cause funny tclescopings of the picture, so 
example the having of a given commerce with MO*, instead o 
leading on to MOj would have to be drawn rather as actua y 
achieving part passu the commerce with MOy The picture wou 
be more difficult and more complicated but the general character 
of a field would remain 


9 Means End-Distances 

Finally, it is now to be observed that in such a means end field 
the principle of relative distance is fundamental The lengths o 
the alternative routes determine all the angles and interrelations 
of the field But what, it may be asked now, more specifically, is 
this principle of relative distance? It is the principle of choice or 
preference Those types and kinds of path are ‘ long” which t e 
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relative to types and extents of means-cnd-fields The more com- 
plicated and refined the given animal’s success in expecting de- 
grees and types of distance, direcuon, succession, common tinai 
pathness, multiple trackness, alternativeness between paths, re- 
verse ends of one and the same detour, etc , the greater, by dehni- 
tion, will be that animal’s means-end-capacity We com the term 
means end-capacity to designate the underlying capacities w i 
allow successful sign-gestalt-readinesses and sign gestalt-expecta 
tions relative to complicated types of means-end-field ** 

** For a further ducusiian of means-€nd<apacitics, sec the next chapter 
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Chapter XII 

MEANS-END-CAPACITIES 


I. Means-End-Capacities in Different Species 

T he term means-end~capacity has been suggested for the 
organism’s abilities relative to means-en -re a ion 
Means-end-relations are essentially field re ations 
degree of an animal’s capacity to build up correct sign-ges ^ 
pectations and hence perceptions, mnemonizations an me 
relative to complex means-end-fields defines the ^ree o 
means-end-capacity. Given this definition, it appears t at n 
different individuals but different species differ S^eat y 
means-end-capacities. It is meet, therefore, to begin 
section, in which the interest is to be primarily m ® 
of different phylogenetic levels, with a further discussi 

When representative, i e , typical, individuals of 
are presented with one and the same j„Quacies 

tion, they will be found to exhibit relatively di eren 
of means-end-readiness and mcans-end-expectation 

ferent adequacies may be said to define and resu t ro 
ferences of means-end-capacity. Let us illustrate by so 
examples from Kohler.^ , , , , nrac- 

^ Kohler presented a chick, a dog, an ape, and a c i 
tically one and the same problem — ^that of being ar 
by a three-sided barrier (transparent on t e si 
food). He found that the chick, when put in 
for the most part, merely run back and fort °PP° j g„or, 
A chick will not, or will at the most only after m 
learn to go round one of the flanges of the hand, will 

to the food A dog in this same situation, on t e , jje is 
relatively easily go around one of the flanges or si , 

w Kohler, n, MMaUy of Ap^s (New York Harcoutt, Brace an 
'-otnpany, 1925), p 15 {,p 17 f 
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Rats in mazes are very nice. But, after all, they do not con- 
stitute the whole universe of behavior. We shall, therefore, in the 
following section, seek to consider in what ways, if any, the im- 
manent and other behavior-determinants become more compli- 
cated as we ascend the animal scale. What, if any, are the new and 
more “high-faluting” behavior-determinants which appear as we 
turn to consider the higher animal species? 
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rakes be provided, the ape and the child will be capable of using 
them as ways of pulling m, or raking in, the food,® — ways to which 
the chick or the dog will be quite insensitive The ape’s and the 
child’s means-end-capacities allow of types of field-readiness an 
field-expectation quite beyond the ken of chick or dog 


2. Formal Capacity; Dimensional-Capacities; Dis- 
cnminanda- and Manipulanda-Capacities 

But we must now refine this notion of means-end-capacities It 
has become strikingly evident that differences of such capacity 
obtain as between different species The higher the species, t e 
more extensive and complicated and “highbrow* the ° 

field-relationship to which the individuals are sensitive ^ 

IS capable of perceptions, mnemonizations and inferences o ea 
ing-on-nesses, round-about-nesses, and the like, 
embodied m simple spatial and gravitational fields e > 
has been shown by Adams, ^ can perceive, mnemonize an 
such leading-on-nesses and round-about-nesses in the more re 
dite situations of levers and stnngs, while the ape can 
correctly to these leading-on-nesses and round-about-nesses 
m such set-ups as those requiring the manufacture o s ‘ > 

the piling of boxes, etc® And, lastly, the human emg 
spond correctly to these relationships even when invo ve 
fields as the rhetorical, the social, the numerical, etc 

•Cf R M Yorkes and A W Yerkes Th! Grtat Apis 
Univ Press, 1929), for a complete mine of infonna 

literature on problem solving (i e , means-end-capacities) m Comp 

K Adams, ExperiLntal study of adaptive behavior m cats, 

*929, 6 , No *7 , . of boxes, Comp 

Cf H C Bingham, Chimpanzee translocation y 
Piyckol Monog, 1929 5, Serial No 25 v ^nanzees Comp Psychol 

Also H C Bingham, Selective transporution by chimpanz 
^^°noS,l 929 5 . No 26 , secies see also 

I'or recent work on the means-end-capacities 01 ot various ant 

^ D McDougall and W McDougall, Insight and ® 237274 

*nals-^onkey, raccoon, rat, and wasp, / ^,„,-t!erstellung bei emcm 

J A Bierens de Haan Werkzeuggcbrauch und Werlueugh t 5 

n'cderen Affen {cebus kypoUucus Humb ) Zsck f vergi tfiy 

F C Tolman. Habit formation 

, j aummanes for the years 192* I 927 i ^ i 35 

*nd higher mental processes in animals, Psychol Bui , 9 ^^^^ animals, 

Habit formation and higher mcnul process 

Bull, 1928, 35, 2453 
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decidedly less ready to do this, if the food be placed «tr=mely 
near the center of the barrier, i.e, directly under h.s nose, i many, 
the ape and the child will have no difficulty at all. After only a 
second or two of trying to get directly at the food, they will turn. 


see the unblocked flange, and run around it. ^ 

The sign-gestalt-readinesses and -expectations requisite for sc 
lecting such a roundabout route come very readily to the ape 
and child, somewhat less readily to the dog, and practically not 
at all to the chick. The child*s and the ape’s innate and ac 


quired means-end-capacities provide the possibility of the 
sary sign-gestalt-expectations at once; the dog’s capacity provi es 
the possibility of these expeaations only more slowly 
complete form; the chick’s capacity provides their possibility not 


at all. ^ , 

Turn to another illustration. Suppose the barrier be four-side 
Suppose, in short, that the animal be entirely shut up in a cage. 
And, again, let us imagine the problem presented to a ® 

dog, an ape, and a child. What will these animals severally do. 
All four will begin by struggling on the side of the cage nearest the 
food The chick and the dog will struggle to push their . 
through the bars; the ape and the child will struggle to push tMif 
“paws” through. That Is, all four animals possess a certain modi- 
cum of means-end-capacity — ^viz., a capacity for the expectation o 
what, considering merely ^e spatial character of the set-up, shoul 
be the most direct route to food. The initial sign-gestalt-eipecta- 
tions of all four accord with the fact of the direct spatial direction 
of the food and with that of the intervening obstructive cage-bars. 
It appears, however, that the ape and the child,* upon discovering 
the futility of trying thus to reach the food directly, will be cap- 
able of expecting further types of means-cnd-relationship quite be- 
yond the ken of either chi^ or dog. If, that is, strings, sticks, or 


* Cf A Alpert, The solving of problem-situations by preschool children, 
Teach Coll Contnb Educ , 1928, No 323 P B Bramard, The mentality o a 
child compared with that of apes, / Genet Psychol, 1930, 37. 268-293 
E L Lindemann, Untersuchungen uber primitive Intelligenileistungen hoc 
gradig Schwachsmniger und ihr Verbaltnis zu den Leistungen von Anthropoiden, 
Zseh f d ges Neur und Psycktat , 1926, 104, 529-570 _ , 

0 Lipmann tJber Begtiff und ^forschung der “naturlichen” Intelligenz, Zsc 
f ^ngew, Psychol , 1918, 13, 192 301 

0 Lipmann, and H Bogen, Natoe Physxk , Theorettche und Expenmentt i 
Untersuchungen uber die Faktgkeit zu Intelligentem Ilandeln (Leipzig, Bart , 

1923). 
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of the discrirainanda and manipulanda which tend to be found 
in such dimensions. And, in so far as this Is iie case, it ^ o ows 
that the possession of a given type of dimenslona capacity wi 
be bound up with the possession of certain types ® 
good discriminanda- and manipulanda-capacities. ( ee a ov 
Chapter V.) Thus the reason why the rat, for example, su 
a surprisingly good dimensional insight re space may we 
in part by virtue of his having especially keen kines etic 
organs, and that these latter bring with them especia y g 
capacities for the kinds of discriminative and manipu a ive 
terial primarily involved in space. 

The whole problem, however, obviously sti nee ® 
analysis. Specific discriminanda- and manipulan ^ . 

mensional means-end-capaciries and formal means-en , 

are all interrelated. The first and the last are easily is i ^ 
and defined. But to what extent the middle one, 
capacities, has any being in and of itself----or to w a 
is merely some sort of a Joint product of, or hy n , g' 
the other two — is not clear. What we have just sai . y * 

intended merely by way of suggestion and for e p 
of new problems and is not intended to constitu ® 
complete statement. The question of a distinction 
tnal capacities and specific dimensional yestJgaUons. 

the starting point for a series of further empi 

3 . List of Formal Principles 

Granting now for the sake of argument jjlgs let 

tween formal capacities and specific dimensiona 
us now suggest a list of the formal cud-fields, 

conceive as likely to be found in all types o 
irrespective of their specific material. 

Tentatively, we propose the following. 

^quence (simple leading-to^, or from-, rtess) P 

^Serentiation 

P^istanee 

P^jreetion 

Similarity (identity in di^erence) 

^p^erse Ends of one and the Same Route 
hlultiple Trachness 
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Such facts indicate at once, however, that these differences be- 
tween the capacities of the different species need not be altogether 
differences as to the pure means end relations, per se They may 
be also, in large part, differences in respect to the mere concrete 
sensory and motor embodiments of such relations For the char- 
acter of an environmental field is constituted not only by its 
purely ‘ formal ’ means end relauons but also by the nature of 
Its material or stuff, e g , space, time, gravitation, etc , in which 
these formal relations happen to be embodied Fields differ from 
one another relative to the complexities of their abstract rela- 
tions But they also differ relative to the types of concrete sen- 
sory and motor, i e , discriminative and manipulative, matena 
(i e , dimensions) in which these abstract relations are embodied 
And the superiority of certain species to others would often seetri 
to lie quite as much in their superior grasp of certain types o 
sensory and motor stuffs, i e , discnminanda and manipulanda, 
as m any superiority on their part as to abstract means end- 
relations per se Thus, for example, the reason why the human 
being and the ape excel the rat and the cal may he, not so much 
m the greater means end-capacities of the former per se, as m 
their superior sensory and motor equipments — i e , their greater 
capacities as regards types of discnminanda and manipulanda 
For, as we have seen, when it comes to spatial materials the rat 
seems almost as good at means end principles as man It is when 
It comes to temporal, rhetorical, gravitational, social, etc , embodi 
ments that the rat’s capacities fail 
We shall, therefore, from now on reserve the term formal 
means end capacity for the ability for formal means end prin- 
ciples, and introduce the more specific term dimensional means- 
end capacities for the abilities for the special “matenal” embodi 
ments m space, in time, in gravitation, m the number system, m 
society, m words, m rhetoric, and the like, of such formal means 
end principles Such embodiments constitute specific “dimen- 
sions ” And the capacity for means end relations as specifically 
embodied in the material of some one of these dimensions, we 
shall call therefore a dimensional capacity 

It must, however, be admitted at once that just what it is which 
IS distinctive of and defines any given dimension is not as yet 
altogether clear It seems obvious that the characters of the dif- 
ferent dimensions are m some way tied up with the characters 
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Direction. Under this head we would designate the 
damernal fact of all means-end-relations discussed in Chapter VIII. 
It is the fact that sign-gestalt-readinesses and -expectations neces- 
sarily involve differentiations of the directions or qualities oteir 
signs. They correlate differences of distance with sue 1 cr 
ences of direction. In Chapter VIII it was shown (Das le , en 
gerelli, Yoshioka, Washburn, Tolman and Honzik) that the rat 
is capable, in the cases of space, of relatively precise irection 
distance correlations. ^ , , , 

Similarity (or identity in difference). This is pro a^ ^ j ^ • 
lively “high brow” principle, and very likely ‘7^.'“ 

the means-end-readinesses and -expectations of aninaa s 
the primates. At any rate, we do not as yet know anyt mg a 
it for the rat. No experiments seem to have been evis 
bring out its presence or absence in any of the lower p y a 
Reverse Ends of One and the Same Route. The 
Chapter XI {vide Buel’s experiment, p. 174 C) would 
even in the rat, opposite ends of one and the same rou ® 
when this is a spatial route) are to some extent 
such — that the rat’s sign-gestalt-expeciations express c 
regards this principle — at least when it is found in 
Multiple Trackness. The discussions of Chapter ^ 

170 f.) indicated that capacity for readiness “ Muen- 

volving multiple trackness (see experiments o 1 ..rated 

Zinger, Dashiell, Yoshioka) has been experimentally d 
as falling to a very considerable degree within t 
rat or even of the crayfish — again with the 
mensional embodiment of this principle be at o dem- 

Rinal Common Pathness. This principle likewise a 

onstrated as falling within the range of the _ f 
the case of space. (See experiments of Hsiao and of Tolman 
Honak, Ch. XI, p. 164 f.) _ . Hamilton’s 

Mutual Alternativeness. This pnnciple de- 

vzperiment, p. 172 f.) has been indicated as a 

gree the rat’s readinesses and expectations thoug ° 
greater degree those of grown cats and dop an . ^ by 

Closure. We have in mind here the ® a still 

Maler’s experiment (see above, p. 17 S ® ^^^raoablc of cor- 

greater degree, certain of the higher capable cx- 

rect expectations involving this principle. Iney 
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Final Common Pathness 
Mutual Alternativeness 
Closure 

Hierarchicalness 

Each of these may be further described- 
Sequence {Simple leading to^, or from~, ness) (prediction) By 
this we would understand the simple, foundation aspect of all 
means end-relations It is the simple fact that commerce with 
one object leads to, or away from, some other object, or, in the 
case of tools (see above, Ch VI, p 98 f), that commerce with 
the one object actually accomplishes, pan passu, commerce with 
such and such another object The animal must have the capacity 
for sign gestalt readinesses and -expectations relative to this most 
simple of means end relations, if he is to be capable of any 
"molar” behavior at all 

Differentiation By the term differentiation we would desig- 
nate an obvious corollary of the preceding pnnciple For it 
would appear that all behavior, m so far as it contains immanent 
sign gestalt readinesses and -expectations relative to specific se 
quences, 1 e , leading to-or from nesses, is necessanly docile rela 
tive to the differentiation between such alternatives Expectations 
as to sequences necessanly also means pan passu differentiations 
as between alternatives Maze learning demonstrates, that is, not 
only the fact of the rat’s capacity, relative to the relationship that 
this leads on to that, but also pan passu his capacity relative to 
the relationships that "this” this is not “that” this, and "this 
that IS not “that” that In building up expectations that given 
alleys lead on to food, he is simultaneously differentiating these 
alleys from others and food from non food Prediction and differ 
entiation thus necessanly, go hand m hand 
Distance Under the caption of distance, came the fundamental 
facts of shortness and differentiations and preferences already 
discussed m Chapter VII, for the three cases of space distance, 
time-distance and force resistance distance The whole concept 
of the means end field involves, that is, the assumption that the 
organism has capacity for sign gestalt expectations relative to the 
respective distances presented by alternative routes For his be- 
havior,^ to be adequate to a means end field at all, he must prefer 
short routes to “long” routes and be capable of differentiating 
in some degree the “shorter*’ from the “longer ” 



Means-End-Capacities ^ 9 ^ 

interested in the logic, i.e,, the character of the^ means-end rela 
tions, which obtain for the cat, or the rat, as he is in t ose w ic 
obtain for the man or the ape. . , 

Finally, we would emphasize that the means-en -capaci y o 
any individual animal, or species of animal, qua capacity, is 
be defined as the degree of such animal’s ability or re ea 

quickly and adequately the correct nieans-end-readinesses an 

pectations relative to fields involving such forma or o 
interrelations. 


S- Dimensional Means-End-Capacities 

As has already been said, actual concrete ijo 

ups involve not only these purely formal relations ip 
specific types of material embodiment, in actual 

of time, of gravitation, of social relations, and t ' ,:,i tcm- 
field always involves concrete dimensional stu s P ’ 
poral, gravitational, social, physiological, hi ' jijtion, se- 

like. The formal means-end-relationships of terms 

quence, direction, similarity, etc., are always em^ o 
of specific dimensional combinations of discnmin 
nipulanda. And an animal, as for example ^ ® spatial 

surprisingly good at differentiating, in me- 

set-ups, but poor at differentiating an p yUetoric, or 

chanics, and nU at It in the realms of society and rhetor 

the like. ^ ^ given animal's 

This means that any concrete investigati --^.ectations for 
ability to build up the appropnate sign-ges a regards 

a given type of problem, must be evaluate ^ ^ ability, or 

its showing up of his pure formal capacity, n •» seauence, 
lack of ability, relative to the formal j.g specific di- 

round-about-ness, etc., but also as regards is specific 

mensional capacities, i.e., his abilities reason that 

stuffs in which these relationships are em |n his greater 

the ape is so superior to the rat may not he so formal 

formal capacity, i.e., in his greater * ylrlpic irackncss, 

principles of sequence, differentiation, by virtue of 

final common path, etc., but rather in the a of 

hb better eyes and hands the ape can see . ape’* 

material” to which the rat is altogether m 
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pectations depending upon the joining together of separately 
enjoyed divisions of one and the same total path 
Hierarchtcalness By this term we would designate the fact 
of successions of sequences Even the rat (see above, p 128 f ) 
and to a much larger degree the higher animals, particularly man 
and the primates,* are capable of correct expectations dependent 
upon this principle 

The above list is not to be conceived as necessarily complete 
Furthermore, no attempt has been made to see in how far the 
separate items in it are really mutually independent — or to what 
extent they might not, rather, be telescoped one into another 
For It IS certain that the very notion of a “field” implies that, 
to some degree, no one of these principles or types of relation 
IS really independent of, or can be talked about separately from, 
the others Thus, it might well turn out in the sequel that there 
IS only one capacity” underlying success relative to all these 
principles 

4 Means-End Relations and Logic 

We shall now suggest that these “formal” (field , means-end ) 
relations are fundamentally the sort of thing with which the /ogt- 
cian qua logician is concerned That is, as we see it, the espe- 
cial task of the logician is to discover just how many such 
independent means end relations have to be assumed— or just in 
how far they may be reduced one to another For we are assert- 
ing that logic does (or should) concern itself with all the dif- 
ferent kinds and complications and correlations of the funda- 
mental means end facts of leading-on ness and direction-distance 
correlations It is the task of logic to build up a set of abstract 
rules with regard to the types and kinds of mutual interde- 
pendence of the facts of leading-on ness and of direction and 
distance But we are not logiaans and we must not try to usurp 
their function We wish merely to suggest that this, as we see it, 
IS the empincal stuff of logic Logic, we assert, does naught but 
deal with the “forms” to be found in means end fields — as these 
forms obtain for man, for apes, for cats, or for rats For, if the 
logician be truly open minded and catholic, he will be as much 

* Cf Kdtler’t experiment on us ng a box to reach a stick h dden m the ro^ 
m order to use the st ck to rake m food Q Mentality of Apes 1925 PP « 
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mon task can, as such, really be presented to them. Only by 
the most complex statistical procedures,’ if at a , ca 
and measuring instruments appropriate for 
purely formal means-end-capacities of the one e re 
extended so as to be appropriate also for determining those 

It seems undoubted that the higher up on ^ formal 

genetic or the phylogenetic scale one goes, the grea 
capacities, as well as the greater the dimensiona c P 
any precise and accurate evaluation of the orma levels 

such radically different discrimlnanda- and nianipulanda level 

seems at present relatively impossible or pueri e. 

7 . Experiments for Comparing Differcn 
Phylogenetic Levels 

The experiments we have in mind are those ^ 

others on the “Multiple Choice” and those 
“Temporal Maze.” . , , „.,hod ' the 

Multiple Choice. In the Yerkes multiple ^ „an, 

animal is presented with a bank of doors, or m ^^inienters 

a bank of reaction keys, in a row side by side. 
have used twelve such doors, or keys, ot ers on fay^ilable) 
given trial not all these doors will usually be p 

rf L L Thursione, A 

’Such perhaps as that proposed by Thurstonc £juc. Psychol, I9*5» 
method of scaling psychological and educational tests, / 

, •„ educational scales, / Educ. 
The unit of measurement m educat 

Psychol, I9J7, j 8, 505-514. measurement. Psychol Rev, 

The absolute zero m intelhgence 

’9*8, 35, 175.197 . j«. rtf the behavior of the 

*Cf R M Yerkes, and C A Coburn, A ° method, / 

«ow, CoTvus Amencanus And , by the roultip e 

Pehav, 1915, 5 75 114 v-havior of the pig 

R. M Yerkes and C A. Coburn, A Study of the be 
scrola by the multiple choice method, / Anm ^ehav , 9 5. idcatiooal 

R M Yerkes, The mental life of monkeys and apes, 
behavior, SfAat; A/onog , 1916, 3» No ** ..«r?«cies characteristic 01 

Methods of exhibiting tcacuve 

ontogenetic and phylogenetic suges, / National behavior of , 

A new method of studying the idwtional^^ ^ 


defect! 


nethod of studying the p 


selective and deranged as compared wim noju* 
’ 921 , X, 369-394 This reference mdudes a comp 
of the multiple choice method until ipzx. 
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superiority is, therefore, perhaps quite as much a matter of su- 
perior dimensional capadties as of superior formal capaducs. 


6 . Intelligence vs. Special Abilities 

Finally, we would now suggest that this distinction, which tre 
have thus drawn, between formal mcans-cnd-capadties and di- 
mensional means-cnd<apadiics is perhaps somewhat parallel to 
that made by certain mental testers between general intelli- 
gence, g, and the special abilities, j,, /j, etc- (See below, Chapter 
XXIV.) Our concept of formal mcans-cnd-capadty would seem, 
in short, dosely analogous to a concept of general intelligence 
while our concepts as to the dimensional mcans-end-capanties 
would seem analogous to concepts of spedal abilities. 

Further, if this parallel is to be admitted one other point is sup 
gested. It is a point which seems, thus far, to have escaped m 
large part the mental testers themselves, and also the animal 
lovers. It is the fact, namely, that one cannot very successfully 
compare Intelligences (l.c,, formal means-end-capadiics) save at 
approximately the same levels of discrimlnanda- and roanipu- 
landa-capaclty, save that is, in the same sorts of dimensional 
embodiment. 

One cannot fruitfully compare the intelligences— opacities rf 
formal principles— Kif say, a parrot, a dog and an elephant, al- 
though this is just the kind of question which the layman de- 
lights in putting to an animal psychologist. Parrots, dogs and 
elephants have such very different discrimlnanda and manlpu- 
landa capacities (and hence specific dimensional capacities) that 
one can never really put to them the samf problem, in order to 
see which animal is the speediest and most facile at differentia- 
tion, prediction, round-aboutness, etc., per se. One is forced to 
use such very different discrimlnanda and manipulanda measur- 
ing devices that any common units in terms of which to interpret 
the results re the underlying formal principles seem completely 
lacking. 

Similarly, one cannot with much success, or meaningfulness, 
measure the relative speeds and facilities relative to differentia- 
tion, prediction, etc., of a two-year-old baby and a twelve-year- 
old adolescent. The discriminanda- and manipulanda-capacities 
of these two types of animal likewise are so diverse that no com- 
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in each new set-up at once and without any attempt 
the incorrect doors, for he has then apparently iscove 
“principle” underlying and defining the problem. 

It will be observed, from the examples cited a , 

“principle” may vary from a relatively simple spaua a ai > 
as “the first door at the left of the array” to a principle ■» J 
counting, or the like. And the successful^ soluuon o a p 
demonstrates the capacity of the given animal toi 1 
particular "direction” which defines the correct oor y 
the given principle. The successful animal is ® left”; 

capacity for differentiating characters such as ° 

“middle”; "successively first, second, third; etc. ^ J . y. 
words, he is found capable (or incapable) o 

merical, and temporal "direction-qualities, . •> recon- 

and manipulanda. And, the higher the - .^pable of 

dite and subtle are these complex characters w ic , • g prob- 
differentiating. Increasing complexities in tnu tip e 
lems are quite as much dimensional as forma . essentially 

The Temporal Maze. Hunter’s temporal maze shown in 
a two-way box or track, such for example as 
Figure 63. pf round 

In such a device the animal is forced to ma 
tnps. In each such trip he runs dovm the gj-imenter by 

then turns left or right, as determined by ^j^g 

having open (or closed) the doors i and 2 ^ those of sim- 

tasks which have been prescribed have been ei ^ ^ 

pie alternation, Ir I rlrlr ox ol double alternation, U 

’*One point, further. The correct solotfon defining dircc- 

^onld seem, not only the mere abflity to differen ^ upon it. 

Uon (once it has been, so to speak, "hit upon )» uf an invetiUve 

is, the getting of the solutbn secros to invo attempt to discuss her 
or ideational process. This latter we shall not, i'® ' . 

but leave for a later chapter. See below. Chapter • ^-hite rat, ° ' 

„«Cf. w. s. Hunter, Kinwthetic sensory process m tne ^ 

1918. 15, 36-37. Un«thetic sensory processes m 

The temporal maze and kinsstnctic 

'rhite rat, Psyekobxol,, 1920, a, I- 17 * . Jr«,ble alternation tempo 

“ — The behavior of raccoons m a 

"“w. /. 0 ,M. P.ycM., 1928. 35 . 374-388. „t, /. 

„ control ol Ac n>«c hA.t m in 

2 °' 5 °S"S 37 . . o,„. I The o’ 

LW. Gellemiann, The double n'Knution problem- 3,, SO- 7 J. 

cy» m a double alternation temporal maze, /• * 
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but some variable number such as three, four, five, etc This array 
of open (or perhaps merely unlocked) doors will vary m position 
relative to the total bank and in number from trial to trial The 
apparatus as it has been used with rats is shown in Figure 62 



Ficurb 62 

'Ground plan of niuluple<hotce apparatus for rats E entrance-boi, R> 
reaction-chamber C reaction mechanisms, A back alley, S, side alley, Dr 
sliding door, F, food-dish The doors (except D) moved vertically and were 
operated by weighted cords through screw-eyes not shown in the figure ” ® 

The open doors are always consecutive one to another. The ani- 
mal IS then set by the experimenter a problem of which the 
following would be examples (a) the first open door at the 
left, (b) second open door from the right, (c) the middle one 
of the open doors Or in the case of man even such complicated 
problems as the following have been used — (a) alternately second 
from the right end and next left of middle, (b) if five are open, 
middle, if seven, left end, if nine, right end, (c) two progressions 
alternately, beginning at left end toward center, then at right end 
toward center, then next on left, next on right, etc 

A problem is solved when the animal chooses the correct door 

* H E. Burtt A Study of the behavior of the white rat by the multiple 
' ^ Behav, *9x6 6, 222 246, p 224 

Warner Brown and F WhittcH, Yerkes’ multiple choice method with human 
adults, / Comp Psychol , 1923, 3, 30$ 326 
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and monkeys difEerentiated between a just-having-been-done first 
left turn and a just-having-been-done second left turn. They cou 
take the former as the sign for then going to the left an ^ e 
latter as the sign for then going to the right. For them^ the c oice 
point, when approached for the first time, aroused a sign-gesta t 
expectation “open route to left.” When approached again a ter 
having turned to the left once, it aroused again a sign-gesta t 
expectation “open route to left.” But when approached the third 
time it aroused the opposite sign-gestalt-expectation open oor to 
the right.” The rats were not capable of this. And Hunter suggests 
that this means that the higher animals probably possesse some 
sort of a “symbolic process” (i.e., something functionally equiva 
lent to internal speech) which the rats lacked. By virtue o t is 
"symbolic process” the former were able to distinguish among the 
successive approaches to the choice point. 

But, at any rate, whether or not the necessity for assurnmg 
such a symbolic process is involved, it is evident that the positive 
results with the raccoons and the monkeys, as contrasted with the 
negative one for the rats, indicate that the former are sensitive 
to a temporal-order character in their signs of which the rats 
were incapable. Again the difference appears primarily a dimen- 
sional one. 

8. Kohler’s “Insight” vs. Means-End-Capacity 

Finally, before concluding this chapter, it may be well to com 
pare this concept which we have been calling means-end-capacity 
with a certain other recently much-mooted concept, 

^sht. The latter has been given especial prominence by o er. 
Both in his analysis of the behavior and problem-solving activi- 
the apes'* and in his statement of his general theoretica 
position '' he has made frequent use of the term, insight. ^ 

us consider, first, his use of it in connection with his more 
K«neral theoretical position. In the Gestalt Psychology he states 

^athc means by insight an ^•experienced determination between 

or more items in one and the same phenomenal fiel • . 

** present, he says, in situations such as that in which an m i 
vidual “experiences” that his anger as one item in a phenomena 

Tk, Mrntalky of Apn (New York. Harcourt, Brice at> 
“Cl. \V. KiHer, Cntelt Psytkoloes (New York. Horace Livcngtit, 1929)- 
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The general outcome has been that rats could with great diffi- 
culty learn a simple alternation, but never a double alternation 
Raccoons and monkeys, on the other hand, could learn such a 
double alternation 

It will be observed, as Hunter has pointed out, that whereas 
in the single alternation problem the having just-gone-to-the-Ieft 
can serve as the cue for then going to the right, and vice versa 
the having-just gone-to the-nght can serve as the cue for then 



"Ooc, 3, 3 and 4 are hinged doors by means of which the pathways are 
varied E is the entrance door The brackets show the location and extent 
of the electric grills ’ ts 

going to the left, that m the double alternation problem no such 
consistent use of the just previous run is possible In the double 
alternation problem, such as / Z r r, the having-just gone-to-the- 
left on the first round tnp must serve as the cue for the going 
to the left on the second round tnp, while in contrast the having- 
just gone to-the-Ieft on this second trip must then serve as cue 
for the opposite response of then going to the right The results 
indicate, therefore, an ability possessed by the raccoon and the 
monkey to differentiate and respond to sign-objects distinguished 
solely by virtue of their position in a temporally spaced order— 
an ability which is lacking m the rats The successful raccoons 

'*W S Hunter, The behavior of raccoons in a double alternation temporal 
maze, / Genet Psychol , 1928, 35, p 379 
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Finally, however, as the second use in the Menta^y of 
Kohler seems to us to imply that apes have insig t in 
as they can actually and successfully solve prob ems invo 

such and such differentiations, round-about-nesses, etc., ^ , 

tive of whether or not they do so by moments o expene 
determinations.” Thus wherever an ape was found to . 
problem involving relatively complicated field princip es, ° 
tended to imply, it seems to us, that the animal in so ar ex 
mck insight-^® And obviously, in so far as we are , 

saying that he used it thus, he used it in the same way m 
we have used means-end-capacity. Insight in this ^ . 

than the capacity behind certain types of action, w ic , 
them successful. It is the capacity behind successfu sign g 
wpectauons. It is means-end-capacities. 


9. Insight Learning 

Finally, however, we may note a certain other 
use of die term insight. Insight has been much use , 
discussions of animal learning, ever since the pionee 
Thorndike,’* to contrast two ways of and 

poicdly blind “trial and error” learning, on “,r ’ ,hc 

(h) scxalled learning with “understanding^ or insig * been 
other. Thorndike himself, in the last analysis, ° ^ thing 

uncertain as to whether there ever was, or cou e, s j^^^ian 

*5 any true insight or learning with by 

^ings.” But the contrast, whether or not \ dis- 

Thorndike himself, has certainly figured in seems 

oussions. The assumption has been (and Thorn i 'c ' sharp 
to have been its original father) that an unusua y ^ „ for 

^fop in the learning curve would be primarily 

•might.” That is, Thorndike denied insight to his ca P 

• to ute the word 

tt to be roted ibat bis transistor found it seems to verity 

ytrllifent’’ at one of her tranrislioni for einjif.ric. ^ _,uoht but capacity 
>'e r,™et artenion that Kohler olten meant by ini.Eht nans 
'"••"ire-te), „ . MaemnUn Cem- 

"E- L. TbotediVe, ifnimal IrtiUictMt (Ne« 'o'E! ' 

t*er. fjlt). , . ...lemeetr on the 

’■Cl Tor a iplendid anaiyair of Tboonl''^''’ ‘”"°'"'",^,on. R C. Heath 

•-'leet. n H IVxle, Ce.J'ifti.t /’aytlclotier c/ f-ene.i"! ' 

•--J Co, i,-,). cv X. 
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field points to another individual, le, another item in that same 

field “Insight,” he says, is 

“our experience of definite determination in a context, an event 
or a development of the total field, and in the actual cases there 
need be nothing like an invention, or a new intelligent achieve- 
ment, or so forth ” 

Now it IS fairly obvious that this is only indirectly related to 
our concept of means end capaaty Means endopacity we have 
defined as the ability which makes correctly perceived, mnemo- 
nized and inferred sign gestalt expectations in any given set up 
possible Means end-capacity is for us the capacity behind suc- 
cessful perception, mnemonization and inference in given means 
end set ups and not any mental act of correct expectation per se 
Furthermore, the perceptions, mnemonizations and inferences 
need not, according to us (see next two chapters) be conscious 
or experienced Means end-capacity as we use it, is the capacity 
behind successful expectations, irrespective of whether these ex 
pectations are ‘ consciously experienced” or not 
Consider now, however, Kohler*s uses of the term insight in 
connection with the apes He here uses it m two senses — and, 
while one of them may be absorbed into that just cited, the 
other, It seems to us is identical with our use of means end 
capacity In many places m his descriptions Kohler uses “in- 
sight’ for some sort of a unique “inner happening,” eg, a 
sudden mental illumination — an illumination, which he finds m 
ferable whenever the animals exhibited a sudden, correct, and 
relatively indirect solution after a period of hesitation and of 
more direct but fruitless, trial and error And this use is more 
or less synonymous with that in the Gestalt Psychology In this 
sense, the animal who gets the new solution does so by virtue 
of a new “experienced determination” of the relations between 
Items in the phenomenal field (1 c , by virtue of an ‘ insight ) 
The only further point to note as to this use is that m the Gestalt 
Psychology he specifically asserts the further doctrine that insight 
in this sense is also present in cases where the “experienced de 
termination involves then and there no new solution— -no ex- 
tension of the field 
^* 0 p cit p 371 

BuWer concc vcs this as an /4ka Erlebnu Cf K Buhler Di^ getsUgf 
totcklung des Ktndes 3d ed (Jena Gustav Fischer 1922) p 21 
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tnal and error learning only by virtue of (a) 'ts 
ideational character and by virtue of (b) its new o 
character ^ 

But in order to make this altogether dear we "^irlpation 

what we are to understand by consciousness an w at y 

To these questions we therefore address ourse ves in 
mediately subsequent chapter 
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because he claimed that their curves had no such sudden drops.*' 
And Yerkes, upon finding such a sudden drop, In the behavior 
of a young ©rang utan, in the Multiple Choice Test, claimed it 
as obvious evidence that it had learned, i.e., solved the problem, 
with insight or understanding.” 

What, now, is the implied definition of this last use of “in- 
sight” (disregarding the question as to whether such insight has 
ever actually been demonstrated or not)? No altogether clear 
answer seems to be forthcoming. Those writers who have thus 
used the term in connection with learning seem never to have 
bothered first to make very clear just what they meant by it. 
But we may, perhaps, say that, in general, they seem to have 
conceived of insight as some sort of a “conscious grasping” of 
the field relationships or field “rules.” 

At any rate, for the purposes of the present discussion, we shall 
assume that such is their definition. And, so assuming, we shall 
now ask what is the relation of such a definition of “insight” to 
our concept of means-end<apacity? Our answer is that a capacity 
for grasping field-relationships is what we mean by means-end- 
capacity. All learning, therefore, will involve “insight” in this 
mere capacity sense. And the peculiarity of what has been called 
intight learning would not be the fact that it involved more or 
even different means-end-capacities, but rather the fact that it 
was “conscious” and that it usually involves the appearance of 
new relations not previously at the “immediate command” of the 
organism. So-called “insight learning” would set itself off from 

_ Ko5ka, however, has pointed out that some of Thorndike’s curves did show 
just such sudden drops Cf K. Koffka. The Growth of the Mind, an Introduc- 
tion to Lhdd-Psyckolaey, 2nd ed revised (New York, Harcourt, Brace and Com- 
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Finally because of the penchant of this treatise for rats, we 
may begin the discussion with them. 

2. The Moment of Conscious Awareness 

Its Character. In the first place, we shall declare that the be- 
havior of a rat in the moment when he is conscious is not funda- 
mentally, i.e., metaphysically, other than, and different from, his 
behavior when he is not conscious. We, as mere behaviorists, are 
not going to suppose that the rat, in a conscious awareness mo- 
ment, is in any fundamentally unique sort of metaphysical situ. 
When he is behaving with awareness, he must be supposed to be 
enjoying the same sort of general relations that he is enjoying 
when he is behaving without awareness. To behave consciously 
will be, we must suppose, merely some special “wrinkle”— some 
elegant, but wholly behavioristically describable, super-structure 
— imposed upon behaving unconsciously. 

Us Locus. We must ask now, however, when does conscious- 
ness arise! What are the most probable behavior occasions or 
loci in which, in a rat, conscious awareness may be supposed to 
occur? Our answer will be that it is primarily in mornents ot 
changing behavior, in the moments of learning, that consciousness 
will appear. Conscious awareness with respert at eas o 
specific problem in hand, or rather, in paw, i^e ^ not ® 
after a rat has learned a specific maze-item Neither need n be 
present before he has learned that item. The 
need be present, if at all, only during mouients o ac __ 

ing. Conscious awareness will function, we shall 
way to aid those changes in the immanent etermi 
appear in learning. Consciousness will be 
the static conditions which prevail before nor 
prevail after learning, though human beings o ten r 
tinued, i.e., irrelevant persistence afterwar s. of 

Learning a maze involves the buildmg up, or 

. . ’ 'TUr,* :< tn the course of learning, me 

appropnate sign-gestalts. J^at is, -n 

stimuli presented by a point of bifurca , sign-gestalt- 

live entrances, come to release respective > nreviouslv. Be- 

cxpettatlons which were not, as such, re '“f ^ ; entrances 
fore learning, the rat tends » 5 “'" ''it-^^leTarns ^0^1 

fifty-fifty; he releases the same sign-gestalt-eipea 



Chapter XIII 

CONSCIOUS AWARENESS AND IDEATION 


I. Shameful Necessity for Raising Question 


U P till now we have avoided any discussion of **conscious- 
ness” or “ideas ” This was intentional We desired to 
emphasize that behavior {qua docile) displays pur- 
posive and cognitive determinants and that these can, and are, to 
be discovered and defined quite objectively A rat’s behavior dis- 
plays docility relative to characters of the environment, and, as 
thus docile, it is to be said to be purposive and cognitive with 
respect to those characters All behavior exhibits immanent 
means end readinesses and means-end-expectations (perceptions, 
mnemonizations, inferences) And m the analysis and definition 
of such immanent determinants no statement was found neces- 
sary as to whether they do or do not involve conscious awareness 
or ideas ^ 


And, if psychology could only be content with the lower ani- 
mals, and preferably with rats, and not try to mess around with 
uman beings, this whole question of consciousness and ideas 
might well have been omitted But human beings insist upon 
eing included in any psychological purview And they insist 
conscious and do have ideas — however improbable 
t IS latter may often appear The shameful necessity, therefore, 
devolves upon us of having to invent some sort of an hypothesis 
as to these matters Our attempts, however, will be but mere 
guesses They will be mere speculations sub specie temporahtatis 
n , as such, the reader will, we hope, treat them lightly. 


different definition of consciousness from that proposed in the 
pruent chapter was presented m an earlier article Cf E C Tolman, A 
beh^wrists definition of consciousness Ptychol Rev 1927, 34, 433 439 

fwfioiunerj, awarenets, and consnoiu awareness will be used 
tft ^ terms ideas and ideation, on the other hand, will be used 

i^ate a process which, while involving conscious awareness, is something 

more than such mere awareness See below pp sioff 

304 
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tutes, that is, an awareness of this differential aspect in the means- 
end-field— a differential aspect of the field which, previous to this 
instant of consciousness, was not determinative or, at the most, 
only very slightly determinative, of the behavior, and which, after 
the instant of consciousness, becomes decisively more determina- 
tive. 


4. Learning with Consciousness vs. Learning without 
Consciousness 


It must be noted, however, that such running-back-and-forth, 
or sampling, behaviors do not always occur. The rat, in t e course 
of his “practical” (problem-solving) behavior, may pass from 
treating the white and black in undifferentiated fashion to treat 
ing them in differentiated fashion, quite smoothly, and with no 
apparent intervention of moments of running-back-an - or , i.e. 


consciousness. 

This indicates two possibilities. On the one hand, learning may 
accrue in smooth fashion simply as the result of successive experi 
ences of the two entrances as leading to their respective signih- 
cates: food, on the one hand, and cul de sac end, on the other. Ur, 
learning may involve, in part at least, moments of runnings-bacK- 
and-forth, i.e. moments of conscious awareness 

name the type of expenence frequently had by subject, m 
tion experiments The judgment ‘heavier’ or lighted r^ar ‘ S 'actual’ 

for example, is frequently experxenced as preceding appre cnsi .udement 

weight of e;ther stilus It u possible that this 

may obtain in all such cases even when subjects are no , . , , 

That ‘absolute’ judgment or discrimination can be ma e is ,,ni,Velv that 
m the case of jud^nent regarding a smglc '^mulus it is not unhkel^^^^^ 
kinaathetic or other cues supply a complex matrix w ‘heavier’) or 

serves merely to upset toward one direction (e g , the j gm 

''■'Thf Speneuced can vfwn be revealed by ‘‘“wa”; 

tion to have been composed of temporally antecedent P® ’ , exixenenced 

temporal priority cannot for that reason alone be pos u a e 

The tension between such post-analytically discernible charartenstic 

weight, pause, that weight, contributes to the experience ' , . lower- 

wholeness designated (m words, however, undcarly) as comp 
step-and upper experience ” „ tr Per- 

For a fuller discussion of the “Slcp-wise phenomenon s« K KoSka s 
ception An introduction to the Gestalt-Theone, Psyc 0 , 1 * 

of such ■■san.plu.g” "uy first.thv-and ihcn.tba.” behavior 
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of them After learning, on the other hand, he differentiates be- 
tween them, releases respectively different sign-gestalt-expecta- 
tions for them He then enters the one much more frequently 
than the other The stimuli from the two entrances thus come, 
during the course of learning, to release differentiated sets of 
expectations 

It will, in short, be our hypothesis that conscious awareness, if 
It appears at all, does so during moments of the acquisition of 
new, or more refined, sign-gestalt-cxpectations 

Its Definition We must now, however, offer our actual defi- 
nition We herewith define conscious awareness as consisting in 
the performance of a “sampling/* or "running-back-and^forth,* 
behavior The function and use of such a sampling or running- 
back and forth behavior, i e , of conscious awareness, will be to 
enhance, reinforce, throw a spot light upon, some section or area 
of an environmental field 
Let us illustrate by a concrete case 

3 The White-Black Discrimination-Box 

Let us take the case of learning a discrimination-box * Any 
experienced “rat psychologist” will be willing to testify that in 
the course of such a learning, there tend to appear, at least in 
some individual rats, occasions when, upon first coming into the 
choice chamber, the animal will start to run down the one alley, 
hesitate, look, or run, back and forth from the one entrance to 
the other, and only then, finally proceed down one alley or the 
other 

Our doctrine, now, is that such a running, or looking, back 
and forth — such a moment of “sampling” defines, or rather con 
stitutes, a conscious awareness on the part of the rat — an aware- 
ness of the white as contrasted with the black, or of the black as 
contrasted with the white, or of both together in a “step up ness 
or “step down ness” whole* The running back and forth consti- 

* We propose the case of a discrimination box rather than of a maze not 
because of any fundamental difference between the two but because the signs 
in the case of the discrimination box are more easily described by us (the 
observers) than m the case of a maze 

*Cf W D Ellis Gtstalt Psychology and Meaning (Berkeley Sather Gate 
Book Shop 1930), p 144 He says 

‘ Stepunse phenomenon — Is a term used by some Gestalt psychologists to 
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the ultimately desired practical behavior of actually taking the 
one side or the other. To be conscious .s to hold up and delay 
in order to enhance, to limn in, some area or aspect of a Pos>t‘0"- 
field, an area or aspect which, however, as we have just see^ 
must have already been in some measure grasped prior to such 
consciousness. 


7 * 


Differentiation Plus Prediction 


It is to be noted, neat, that a rat, in learning \*^“iminatio 
boa, may eahibit occasions in which he ^ns hatk-and-forth not 
oni; from one entrance to another, but also 

itself. And this latter type of rela- 

a reinforcing and enhancing of the predictive ““bsides” 

tion obtaining between the entrance and t e “ 

of an alley. The function of the ™”"'“S-hauk-and-forA, 

sciousness! is here to verify and reinforce such a P«toon. I 

is to enhance, as by a spot light, the specific 

the given sign. This fact that we can thus distinguis ^ 

occasions or types of consciousness does not mean h°wever^^tt^_ 

these two are likely ever really to occur m rnu 

Obviously the rat cannot do both types of --f J’f 

forth simultaneously. But he can, and , ^ 

succession. He often runs from one Fur- 

back and forth within each entrance in include those 

thermore, the conditions for doing the one seem 

for doing the other. That is, the rat probably does not c^^ 

sdously differentiate the one entrance from acouired to 

back and forth between them, until he has “beady acqu-red^^^^^ 

some extent, an unconscious prediction as to w “ 

leads to. And vice versa, he probably does 

diet, i.e., run back and forth widiin either ^s 

also acquired unconsciously some ^'8'" ° 

between the two alleys. Differentiation and predion g^^ 

in hand. Neither seems to be possible without 

Finally, it will now be asserted “’tTO^mosT funda- 

ttwar-from, and differentiation are probably tne J ^ 

mental of the “fcrmal" means^nd Pn-^P!” by 

preceding chapter. It appears, in other words, that it i. only oy 
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t The Functional Significance of Running-Back- 
and-Forth 

But what, we must now ask, is the function or value of such 
runnings back and forth— such conscious awarenesses, when they 
do occur? What do they achieve? 

The answer would seem to be that such moments of conscious 
awareness, such runnings back and forth, serve to verify an r^ 
inforce the differentiation between the white and black signs w i 
will, to some extent, have become already established autoraati 
cally and unconsciously For it must be noted that the rat wi 
not be impelled to run or look back and forth until, as a ^ 
of a certain number of trials, he has already built up in hirase 
some degree of adjustment to the fact that there arc two entrances 
and that there is a difference between them The appearance of 
running back and forth requires that the rat, upon being faced 
with the stimuli from the one entrance, shall have already become 
adjusted to the fact that there is some sort of another contrasted 
entrance The rat must have in some measure learned uncon- 
sciously, before consciousness can begin to appear He cannot 
be conscious until he has already achieved, to some degree, that 
which being conscious will merely further emphasize The func- 
tional value of being conscious must be said, therefore, to be 
merely that of emphasizing and re inforcmg field features, to 
some extent already become immanent in preceding behaviors 
Consciousness can accomplish nothing really de novo 

6 Running Back-and Forth — a Non-Practical 
Behavior 

In this connection, it should be stressed, further, that to be 
conscious IS thus to hold up a “practical” behavior m order 
to indulge in a non practical one To run back and forth is an 
interlude It is, of course, valuable, but it delays and postpones 

m monkeys has recently been demonstrated in most striking fashion by Kluver 
He has carried out a long series of experiments on form size and intensity dis 
CTimmat ons For a br ef prel m nary report of th s work see 

H Kluver The equ valence of st muli m monkeys Proc Ninth Internat 
Cong Psychol (Princeton Psychol Rev Co 1930) pp 263 264 

See also H Kluver The equivalence of stimuli in the behavior of monkeys, 
/ Genet Psychol 1931 39 3 27 
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hancement of the immanent sign-gestalt-eipectatlons which are 
getting ready to function in the animal’s behavior. Actual ran- 
nlng-back-and-forth enhances, throws a searchlight or spotlight 
upon, the white-black differentiation and the leading-on-ness ol 
white to food and of black to non-food. And the behavior-feints 
at running back and forth, these mere surrogates for behavior, 
achieve, we shall now declare, the same sort of enhancements 
without, however, the same expenditure of time 
are involved in the actual runnings-back-and-fort . o ® ^ , 

adjust” is in some strange way to be brought into contact with 
the same stimulus-results that one would be m contact with, 
one should actually behave/ j / u 

Now, such behavior-feints at 

trasted with actual runnings-back-and-forth, we s a ® 

ideations. Simple awareness equals an actua running a 
forth. Ideation equals an adjustment to such ™“"”'E-b^ck-a”d 
forth. It is a surrogate or substitute for such an.4CtuaL.runn^_ 
back-and-forth and accomplishes the same end. - , , 

9. The Doctrine Of “Implicit” Behavior 

It may now well be asked what is the relation 
of ours to the Watson' and Weiss' doctrine of Implied ^ 
havlor.” The latter is a somewhat contused dKtrin . 
the less it is a very important and origina o tm , 
which we owe much. In fact, we shall now assert t 
the basis for our present concept of “im- 

behavior-feints. The real meaning of the Watson-an 
plicit behavior,” i.e., sub-vocal speech or sub-gestural gesture,^.s 
to be found, we believe, in its character as a ^ 

behavior. Implicit behavior, as they describe it, 
essence an activity which, while without going t 
gross movements, somehow brings the organism into contact with 

'ThU h, of course, remtaiicent of Co”niSs°”s and 

“bringing of the future into the present. Ct. ' Attitude, by John 

psychology. Creative Intelligence, r’/swinanv ioi 7 )» 

Dewey and others (New York, Henry Holt an language mechanisms? 

•a. J. B. Wauon. Is thinking merely the action of language 

Brit. J. Psychol, 1920, il, 87-104. , ir„„an Behavior (Columbus, 0 .. 

•Cf. A. P. Weiss, A Theoretical Basts of Human tsenavior 

R. G. Adams Co., 1925). esp. pp. *s 6 - 2 »- 
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virtue of the possession of at least this degree of means-end-ca- 
pacity that consciousness will be possible The means-end-capacity 
for responding at least to differential and predictive relations, 
tmU be the necessary pre-condition of a conscious awareness, 
1 e , of a sampling or runmng-back-and-forth behavior. 


8 Ideation — a Mere “Adjustment” to, a Mere Feint 

at, Running-Back-and-Forth 

But the reader with "mentalistic” proclivities no doubt will 
have long since (albeit, let us trust, silently) been protesting 
“Conscious awareness,” he will have been grumbling to himself, 
“may perhaps be present, whenever there is such an actual run- 
ning back and forth, but surely it cannot be completely identified 
with such runnings back and forth For,” he will continue, “I> 
as a human being, certainly know that I am conscious on fre- 
quent occasions when I am not running-back-and-forth In fact, 
my conscious awarenesses seldom, if ever, seem to be accompanied 
by, or to involve, any such runnings” 

How are we to answer this charge^ We will reply that m such 
cases where, on other evidence, le, “introspection,”* the experi- 
menter has reason to assume the presence of consciousness in his 
subject, we may suppose such consciousness to exist not in any 
actual running back-and-forth, but rather in what we may desig- 
nate as a “behavior-adjustment” to, or a mere “behavior-femt” 
at, running back-and forth 

We will suppose that in the higher animals, and perhaps even 
m rats, there is an ability, upon the holding up of a “practical” 
behavior, to embark not only upon an actual runnmg-back- 
and forth (i e , consciousness) but also upon mere surrogates 
for, adjustments to, such “non-practical” runnings-back-and- 
forth Such mere adjustments to, mere behavior-feints, will per- 
form the same function that the actual runnings-back-and-forth 
would have performed They will in some way bring the animal 
into contact with the same stimulus-results with which he would 
have been brought in contact, if he had actually behaved — ^that 
IS, if he had actually run back and forth Actual running-back- 
and forth achieves, we supposed, an enhancement of the differ- 
entiation and prediction features of the environment, an en- 

® For an evaluation of introspection see below Chapter XV 
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hancement of the immanent sign-gestalt-eipectauons which are 
getting ready to function in the animal’s behavior. Actual ran- 
ning-back-and-forth enhances, throws a searchlight or spotlight 
upon, the white-black differentiation and the leadmg-on-ness ot 
white to food and of black to non-food. And the behavior-feints 
at tunning back and forth, these mere surrogates for behavior, 
achieve, we shall now declare, the same sort of enhancemenU 
without, however, the same expenditure of time .' 

are involved in the actual runnings-back-and-forth. To behavior- 
adiust” is in some strange way to be brought into contact with 
the same stimulus-results that one would be in contact with, i 
one should actually behave.^ 

Now, such behavior-feints at ' 

wasted with actual runnings-back-and-forth, we s a ^ 

ideations. Simple awareness equals an actual running 
forth. Ideation equals an adjustment to such 

forth. It is a surrogate or substitute for such an.nctual.runnmg_ 
back-and-forth and accomplishes the same end. 

9. The Doctrine of “Implicit” Behavior 

It may now well be asked what is the relation 
of ours to the Watson* and Weiss* 

havior.” The latter is a somewhat confused doctnn . 
the less it is a very important and origina 

which we owe much. In fact, we shall new asse or 

the basis for our present concept of 

behavior-feints. The real meamng of the Watson-an 

plicit behavior,” i.e., sub-vocal speech or 

to be found, we believe, in its character as a surroga 

behavior. Implicit behavior, as they describe i^ 

essence an activity which, while without going f”"® , — ,rith 

gross movements, somehow brings the organism into contact with 

rThis is. of course, rewiaiscent of ‘ ^ns^sness anif 

“btiigiig of the future iuto tie pr^t. U. ■ ' Jttiwii, by Juba 

psychology, Creurwe furcffifcuce, ^SUW* ■" 

Desrey and others (New York, Henry tiolt an ^ language mechanisms? 

•Cf. J. B. Watson, Is thinking merely the action ol ungnage 

Er^. J. Psyckolf 1920, XI, 87-104. . , rt ^ nrkavior (Cdoinbus, O., 

•Cf. A. P. Wei«. A Thtcrfticcl BaAs 0/ //««« Brk^iviCT 

R- G- Adims Co., 1925), esp. pp. 
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virtue of the possession of at least this degree of means-end-ca- 
pacity that consciousness will be possible The means-end-capaaty 
for responding at least to differential and predictive relations, 
Will be the necessary pre-condition of a conscious awareness, 

1 e , of a sampling or runnmg-back-and-forth behavior. 

8 Ideation — a Mere "Adjustment” to, a Mere Feint 

at, Runnmg-Back-and-Forth 

But the reader with “mentalistic” proclivities no doubt will 
have long since (albeit, let us trust, silently) been protesting 
“Conscious awareness,” he will have been grumbling to himself, 
“may perhaps be present, whenever there is such an actual run- 
ning back and forth, but surely it cannot be completely identified 
with such runnings back and forth For,” he will continue, 
as a human being, certainly know that I am conscious on fre- 
quent occasions when I am not running back-and-forth In fact, 
my conscious awarenesses seldom, if ever, seem to be accompanied 
by, or to involve, any such runnings ” 

How are we to answer this charge^ We will reply that in such 
cases where, on other evidence, le, “introspection,”* the experi- 
menter has reason to assume the presence of consciousness m his 
subject, we may suppose such consciousness to exist not in any 
actual running back and-forth, but rather in what we may desig- 
nate as a “behavior-adjustment” to, or a mere “behavior-femt” 
at, runnmg-back-and-forth 

We will suppose that in the higher animals, and perhaps even 
m rats, there is an ability, upon the holding up of a “practical” 
behavior, to embark not only upon an actual running back- 
and-forth (i e , consciousness) but also upon mere surrogates 
for, adjustments to, such “non-practical” runnings-back-and- 
forth Such mere adjustments to, mere behavior-femts, will per- 
form the same function that the actual runnings back-and forth 
would have performed They will in some way bring the animal 
into contact with the same stimulus results with which he would 
have been brought in contact, if he had actually behaved — that 
IS, if he had actually run back and forth Actual runnmg-back- 
and forth achieves, we supposed, an enhancement of the differ- 
entiation and prediction features of the environment, an en- 
® For an evaluation of introspection see below Chapter XV 
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II. The Causes of Consciousness and of Ideation 
(Consciousness-Ability and Ideation-Ability) 

Finally however, it may be asked what causes such conscious 
or ideational moments-such moments of “ ^nd 

nings-back-and-forth> Why is it that a rat 
runs back and forth in the course of learning 
not' This IS a question to which at present we can suggest ten 
tauve answers only In general, however we ^ 

of all, that It IS primarily at moments of blockage of Ac prac 
tical behaviors, that the non-practical 

le, consciousness and ideation, appear wTipn and if m 

concretely, we shall suppose that it is primarily when, end d. 
hr ourl; of learning\he wh.te-black boa, the 
pectations for the two sides have become «”P°f 
relative to one another, that the animal become conscious, 

Senr« 1:: witfr:: 

the other side, «‘black,” the sign of the s bL achmved. 

Before this final consummauon of Icetn’ng 
however, there will tend to “PP'" ..good” and the 

each sign will release expectations o good 

“bad” simultaneously The rat will bnve learned th one -s gc^ 
and one is bad, but he will not yet have become quite sure wn 

riFor other more or less related 'fSjrere,’ Frrayr 

B H Bode, Consciousncsi and psychotoey, C ^ 

tie Prasm^,c by John Dewey and other, trsew 

Holt and Company, 1917) , .y.. ..enificant symbol, / Philos, 

Goo H Mead. A behavioristic account of the signmca 

>922. 19. 1S7 163 W/,«nfP (New York. Harcourt, Brace 

L L Thurstone. The Nature of Intelhgenee \ 
and Company, 1924) » «P Chapiem III an (Boston, Houghton MiSm 

M F Washburn, Movement and Mental Imagery 

^uTLan^rfelV Con.con.nea. and motor response, R^. ■9r7, 34. 

- A response interpretatson of conscousneas, fjyrlol ffrv, 193 . 


’“k'Vunlp, Imase, and sdeas, ,o^« /I.pl.n. C.rr, .,U No 3, rS 4- 
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the very same types of environmental consequence which the 
corresponding actual behavior would have achieved for him 
It must be noted, however, that although this is the essence 
of the doctrine, they actually go somewhat further In addition, 
that is, to indicating this essential functional significance of im- 
plicit behavior, they go on, m an unnecessary fashion, to suggest 
the specific neuro-muscula^ characters of such implicit behavior 
or such behavior-feints They assert, in short, that these implicit 
behaviors are always of the nature of sub-vocal laryngeal con- 
tractions, or at least of sub gestural gestures But it seems obvious 
that It IS not the precise neuro-muscular rharacters of the ad- 
justments or feints which are important, but merely their sub- 
stitute or surrogate character Implicit behaviors or behavior- 
adjustments are surrogate behaviors, and that is the important 
point And the truth of this should not be jeopardized, as Wat- 
son and Weiss jeopardize it, by making it dependent upon the 
further hypothesis that struaurally such “implicit behaviors” 
always involve sub-vocal speech or sub-gestural gestures, or 
indeed, that they necessarily involve any motor discharges at all 

10 The Relatively Disinterested Character of Both 
Consciousness and Ideation 

Wc may now emphasize, again, that, cither by actually run- 
nmg-back-and forth or by a surrogate for (i e , a behavior-ad- 
justment to or behavior feint at) such an actual running back- 
and forth, the organism enhances some spot or area of the en- 
vironmental field He re mforces or even changes his sign-gestalts 
relative to this area of the field He breaks the bonds of im- 
mediate necessity in order to “see more clearly” what it is which 
IS really before him He holds up his “practical” behavior in order 
to be more certain of the real possibilities with which that prac- 
tical behavior has to deal Instead of using his sign gestalt-ex- 
pectations, he momentarily holds up and runs over them He holds 
them “in leash” while he modifies or enhances them 

It will be recalled that the delayed reaction eipenment (see above Chap 
P 154!) was analyzed as indicating an ablty on the part of the animal 
to hdd a sign gestalt-ezpectation in leash It may be suggested now that 
this holding in leash which is accomplished in a delayed reaction may be 
closely analogous to what we are now catling ideation — viz a purely ‘ adjust 
mental running back and forth in front of 
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forth. But consciousness per se is not a behavior or the function 
performed by a behavior. It is a unique ‘inner stuff. It is a 

unique ‘raw feel/ ” . 

“Very good,” we reply, “but then, by defimtion, consaousness 
is not something with which we, as scientists, need be concerned 
■Raw feels’ are by very deffnition outside the purview of our 
science. All that can be conveyed about consaousness and idea- 
tion from the rat to the scientist or even from one a°ent.st to 
another is that they perform certain 

and ideation reinforce and bring into the focus of the given w 

ganism’s behavior, sign-gestalts as determinants w ic , “P 

moment, were acting only weakly. And this is the sole character 

of such consciousness and such ideation 

entifically speaking. If consciousness^ and i nation 

‘raw feels’ these latter are by definition to be left out o our 

science.” ** 

13. Consciousness or Ideation and Drops in the 
Learning Curve 

We have contended that a conscious awareness an ^ alleys 
of the differentiation and prediction characters ° -ontrol the 
appears only after the immanent sign-gestalts, 

“pracucal’’ behaviors, have already, to some 
automatically the differentiation of the w ite 
the prediction that white leads to food and a 
functions of such conscious awareness or 
appear, are simply to verify and reinfome 

tion and prediction features. This sugg ^ * adiustments 

when such runnings back -d forth (behavior ^or^^^^ 

to behavior) do appear, they will tend to likely to ap- 

consistent drops in the learning curve than would be likely 

pear without them. _ _ „,..;„„cncss and ideation 

If, in short, the above definiuons of co numerous 

be correct, then, upon the piling up o . certain drops 

enough observations, bigger and more empi ^aasions after 
in the learning curve ought to be f°”d 
a running-back-and-forth (a conscious awareness) PP 

° M f la ” $ee below, Ciaptcr* 

“ For a furtbcT discujsion of tbe problem of r** ^ » 

XVI and XXV. 
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IS which He will suffer blockages Whichever side is immediately 
before him at the moment, he will have a tendency to expect at 
one and the same time both good and bad sigmficates as going 
to result from that side But such conflicting expectations, with 
their resultant conflicting propensities for actual practical be- 
havior, will cause (or allowO a breaking out into the “non- 
practical” behavior of running back-and-forth And this running- 
back-and-forth will enhance the differentiation between the two 
signs, and it wiU emphasize the relationship, that it is the white 
sign which leads to the good significaie and the black sign which 
leads to the bad significate 

Finally, however, it must be noted that there is nothing in the 
fact of conflicts per se which necessarily need give rise to run- 
nings back-and-forth It must be assumed further, therefore, that 
although it IS these conflicts in practical behaviors which pro- 
vide the occasions for the appearance of consciousness and idea- 
tion, It IS not they which really cause or create the latter The 
ultimate creative causes for consciousness and ideation must then 
be traced back to some innate trait or aptitude of the organism 
To become conscious or to ideate, i e , to run back and forth or 
to adjust to such runnings-back and forth, upon an occasion of 
expectational blockage must, in the last analysis, be due to an 
aptitude possessed by the individual or species It must be due 
to the possession, and the working m the individual, in some de- 
gree, of a trait which we shall call consciousness ability and idea- 
tion-abihty That is, we would mean by this one phrase the 
ability to hold up practical behavior (to hold the immanent sign- 
gestalt m leash) — m order to run back and forth or adjust to 
running back and forth, and the ability, on the basis of either 
such actual runnings back-and-forth or such adjustments to run- 
ning back-and-forth, to suffer enhancements or modifications m 
the initial immanent sign gestalts, and the ability finally to act 
practically on the basis of these enhanced or modified sign- 
gestalts 

12 The “Raw Feel” of Consciousness 

“mentalist” will still protest “The above,” he will 
say, is all beside the point Consciousness and ideation may 
perhaps have as their ‘cash value* that which is accomplished by 
running-back-and forth or an adjustment to running back and 
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same sort of enhancing of 

tures which actual ™nning-back-and-forth would^ 

they will do so with less expenditure thought). (What 

they constitute our definition of ideation 

they may consist in ye’ILn tend to arise prlmarUy 

(d) Conscious awareness practical dif- 
at moments of conflicting 8 ents provide their occa- 

ferentiatlons and predictions. Su conceived of as lying 

sions. But their ultimate causation to them 

in the organism’s possession of an . jaity and idea- 

This aptitude we have designated conscwusness 

tion-ability. .mlnue “raw feels,” 

(e) Conscious awareness and ideation, a q 
do not concern us. It is only as functioning entities that w 

here concerned with them. t i, ^ ^r^nld seem capable 

(0 And our functional dehnitions of them would seem P 

of being put to an empirical J*" , ^hat we personally 

(g) Finally, however, it is to J'was pointed 

would be loath to put ^em to su .,dest of guesses— mere 

out at the beginning, they are but the wildest oi g 
speculations sub specie temporahtatis. 
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than are found ordinarily at the same point in the 'earning cum, 
len no such runnings-back-and-forth have been 
this opens up the possibility of a concrete investigation which 
someoL should carry out The fact of sudden drops in the learn- 
ing curve IS of course familiar (As we saw in the 
chapter, it has often been taken as the definition of insight m 
the Buhler sense of an if Aa-£r/e6no.“) But what we are seeking, 
now, IS not this mere fact of sudden drops, but rather a correla- 
tion between the appearance of such drops and the appearance 
of just preceding “runnings-back-and-forth ” For if this sort o 
a correlation could be demonstrated, it would be direct evidence 
for our definition of consciousness Will someone please try it 
Finally, it should also be noted that if our hypothesis be 
correct, and if a rat could but introspect, and if we could as- 
sume his introspection to be reliable and valid, it should a so 
turn out that the occasions upon which there are relatively big, 
sudden drops in the learning curve should also be ones with a 
high percentage of introspective reports of ideation (even thoug 
no overt runnings back-and-forth appeared) We should, in other 
words, expect a positive correlation between degree of drop ijj 
the learning curve and mirospective report of ideation as well 
as between drops and objective appearances of runnings-back- 
and-forth 

14 Recapitulation 


Our hypotheses are 

(a) Conscious awareness equals an overt running-back-and- 
forth, and such an overt running-back and-forth enhances the 
differentiation and prediction features of the means end field 

(b) These differentiation and prediction features can, and must, 
be enhanced without the aid of a conscious awareness moment, 
but the latter, if it appears, will evoke a special acceleration in 
this process 

(c) The higher organisms are to be assumed to be capable, not 
only of actual runnings back-and-forth, but also of adjustments 
to ouch runnings back-and-forth Such adjustments will perform 

**See above p 198 note 17 

For a particularly pretty instance of such a sudden drop in the lear^g 
curve in the case of a young orang utan see again R M Yerkes The 
mental life of monkeys and apes a study of ideational behavior, Bekav 
Monoz, 1916, 3, No 12 



Chapter XIV 
INVENTIVE IDEATION 


I. Inventive Ideation 

TN the foregoing chapter it was suggested 
I den drops in the learning curve ug- 

1 conscious awareness and of simple 

gested, now. that when '““"Y med"af aTur«nUl that moment, 
some really nesv act, not performed at _ P 
then such drops are indicators of an especia y uinventive 

tion-a type for svhich we may com the new term 

AnTnCntive ideation is to be conceded as invoked in ^ejse 
where an animal achieves a “behavior-a ju which, as 

back and forth over strands of 

such, he has never actually encountered. He a® > 

somewhat as follows. First he “adjusts o P ^ process of 

which he has actually enjoyed. Next, , g g jj Finally, 

extrapolation, he “adjusts” to new rhere ap- 

he actually behaves to these new portions. second step 

pears the sudden drop in his learning , extrapolation 

—that of “adjusting” by virtue of tge field which 

to the new, not yet actually enjoyed p 
constitutes the inventive ideation, per se. 


2. Kohler’s Apes 

The classical accounts of such inventive of his 

found, we believe, in Kohler’s descriptions ° these ani- 

- - ’ T'K;«<t.T,rP of the problems which he set tne 


., we believe, in Kohler’s descriptions ° ^ these ani' 

himpanzees. The essence of the ^ ^ the solutions in 

lals seems to have consisted in the a „_-viousIv done by 
olved new acts, never, as far as was P problems he 

he given animal. Or, as Kohler himse p » 

1 That Is, insight learning. See above, p. **5 f* 


mals 
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We shall cite, first, the account of Wo cases in which the prob- 
lem was to use a box to stand on to teach hanging food. 

3. The Use of a Box to Stand on 

The first case we would quote is that of the young ape, Koko. 

“On the third day J'''® ^ 

lere firty by thirty by thirty Te became very 

and sat on it for a moment. On bemg 1 elapsed, 

angry, and thrust the box to one side. " j j house. 

Koko was removed and his cham fastened sus- 

On one side, one metre from ‘'’"/belween ^ and 

pended from the wall. The box had been p the wall while 

four metres from the objective, and two metres from the wa 
Koko was being conducted to his new the wall 

rope allowed him to move heely about ... ^ consider- 

where the objective hung. The observe 

able distance (more than six meters from (he objective 

side), and only approached once in throughout the course 

more attractive. Koko took no nouce of h . begin with, 

of the test. He jumped -""Vhin took Hs ro|e in his 

perpendicularly beneath the objective, could not reach 

iian'd and tried to lasso the prize with a loop of riety of 

so far, and then turned away .f™'".'>'b"rH'e appeared to have 
such actions, but without noticing the • , from time to 

given up his efforts, but always •'cturned to them 
time. After some time, on turning , straight towards the 

fell on the box: he approached it, o did not, however, 

objective, and gave the box a slight pu , , j^g jgft the box 

move it; his movements had grown much slower, he m 

Standing, took a few objective, hxit 

and pushed it again and again with eyes j position, 

gently, and not as though he really intended « f “^^rbe box a 
He turned away again, f'"’"'^.^?‘^bp^anain moved slowly about, 
third tentative shove, after which he ? • direction of 

The box had now been moved tempting by the addi- 

and 


The box had now been moved ten «ntirne ® ^jy the addi 

the fruit. The objective was rendered rnore^t^ ^nd n 

tion of a piece of orange (the non pin seized it, anc 

a few seconds Koko was once more a . _ heneatl 

dragged it in one movement almost up o ^ 


dragged it in one movement almost up lu " three metres), 

the objective (that is, for a distance o quarter of an hour 
mounted it, and tore down. the fruit. A course, the ob- 

had elapsed since the beginning ot the ’ Vg when he 
server had not interfered with either the p objective by the 
‘improved’ the objective. The improvement ot the odj 
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set his animals all involved Umtoeggf i e, roundabout, and hence 
new, routes for their solutions * A somewhat telescoped list of the 
problems in which his apes were thus successful is as follows 
(a) Simple spatial detour to food, (b) pulling food into cage 
by means of attached string, (c) using slicks to rake m food, (d) 
using boxes, ladders, one another, and even the experimenter to 
climb upon to reach food hung from above, (e) swinging on ropes 
to food, (f) removing a box which interfered with directly reach- 
ing for food outside the cage, (g) breaking a branch off a dead 
tree to use as a stick, (h) emptying stones out of a box in order 
to use this box for climbing on, (i) making a long stick out of 
two short hollow bamboo tubes by fitting the end of one tube into 
the slightly larger end of the other, (j) using a short stick to pull 
m a long stick in order to use the long stick for reaching food, 
(k) emptying stones out of a box, to use the box to reach a hang- 
ing stick needed for reaching food outside the cage, (1) pushing 
food by means of a suck out of a shallow three sided drawer lying 
on the ground outside the cage, (m) pushing food by a stick from 
one side of box to the other side, where it could be reached by 
hand between the bars, (n) swinging out on top of a door to reach 
food hung from ceiling, (o) unwinding two turns m a rope coiled 
about a bar m order to swing on this rope for food * 

It will be observed that m each case, the simple “direct” route 
to food was blocked or lacking, and the solution consisted m 
taking a ‘ roundabout” one — e g , a simple spatial detour, the use, 
fetching, or perhaps even the manufacturing of a tool, the removal 
of an obstacle, or the like Before inquiring further, however, as 
to the exact methodological significance and import of such 
roundabout routes, let us quote m some detail the accounts for a 
few typical cases 

nV KoHer Af/nffl/tfy of Apes (New York Harcourt Brace and 
Company 1925) The$c expenmenu were similar to types previously carried 
^ “t* elephant chimpanzees and insects 

(Cl L T Hobhouse M,nd m Evolvtton [New York The Macmillan Com 
pany 1901J 2d ed 1915) But it seems to have been Kohler who first 
emphasized that eiact aspect erf their methodological significance, which we 
arc here mierested in 

»This IS not qute a complete list Some of Kohlers expenments involved 
changes and mod fications of the above which are d fScult to epitomize For 
an eice-lfti^ short description and summary of practically all of the open 
ments sec >v Koffka The Groiptk of the Mind (New York Harcourt Brace 
and Company^Jd edition revued, 1928) pp 198 ff 
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response consisted m ® t down a sefond objective 

objective, [banana] . . . rinaiiy, we p ^ 

[banana] outside the bars and ncare strongly ob- 

infle to one side, w.thm Tschego’s reach but Oil ^ 

strutted by the box Tschego took hold f J““^^^3“be3,de the 

but did not respond to this assistance j-anoened Then, how- 
box, facing the bars For some time not g PP de the cage 
ever, some of the smaller apes “PP^^i’^^/^T^tSaVon-and 
— they were permitted to do so exp thoueh Tschego re- 

endeavored to approach the prize ^ q£ her head, stamp 

pulsed them with threatening gestures, gg g -^eat hands for 
ing with her feet, and pawing the air Ereat^“ 

she regarded the objective as her P™P ^---ced the little crea- 
her reach, othenvise she would v of terms The 

tures, with whom she was generally on ^ 

youngsters finally gathered d<^^^V5£rbox which was like a 
danger inspired Tschego, she gripped bars, and 

toy m her arms, jerked it backwards, ^5 of importance, 

took the fruit In this case we know ih AM, and 

Tschego began to make efforts ^ intervened, the test 

succeeded at 1 PM If the little ones ‘obstacle’ test was tioc 
would have taken much longer • ^ aoes bv a senes 

solved either m the case of Tschego or a„e [box] m 

of imperceptible pushes involuntarily contrary during 

the aa of stretching towards the pnze 

the lapse of two hours, Tschego did no solution arrived, 

metre from its original portion, . suddenly gripped with 

the cage was not shouldered to one side, but suaaen y s yt' 

both hands, and thrust back ” ® 

j u w S Hunter m Expenmental 
«W Kohler op at 6Us Also Psychology {Worcester 

Studies in Learning The Foundations of Exp so-called insight 

Mass Dark Univ Press 1929 ) PP 57o 51^ solution per se 

solution It should be noted that for us there ^ gcsults to more 

All solutions represent a progress from less su relatively slow and 

successful sign gestalts Some of these progress on much conscious 

gradual and some are relatively sudden Some oc accom 

or ideat onal accompaniment and some mvove ® relatively Iimtcd 

paniment In some the new effective meaiw-en mcans-end-ex 

and ha\c but a restricted range of appl cability m reaching apphe^^'^'^^ 

pectations are relatively extended and have a relative y 
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add, non of farther .terns .s a 

and over aEam with success when the animal is obvious y q 

near to a solution, but, m the case of a '“B^X^reMdt It must 
IS the risk that fatigue will mterveiie and spoil the result “ ® ‘ 
not be supposed that before the exhibition of the °'^snge, the a 
mal IS toSlazy to attain its objective, on the contrary froi^h 
beginning, Koko showed a lively interest m the fruit, “““X. 
&.n!he box, and when he began to move the latteX*^ 
appear apathetic but uncertain, there is only one “ 

precision that really fiK his behavior at that juncture. Its begin 
ning to dawn on him^’ ” * 


A second case described m some detail by Kohler is 
Sultan, the most intelligent of the animals m the colony. c 


quote 

“The day after Sultan had used the box for the second time, the 
objective was fastened to the roof of another room which "^^* 5 
a much greater height from the ground Two boxes were on 
ground, standing close together, and about five metres 
fruit Sultan was alone At first he took no notice of the 
but tried to knock down the objective, first with a short stick ana 
then with one of more appropriate length The heavy 
wobbled helplessly m hts grasp, he became angry, kicked ana 
drummed against the wall and hurled the sticks from him Then 
he sat down on a table, in the neighborhood of the boxes, with 
an air of fatigue, when he had recovered a little, he gazed about 
him and scratched his head He looked at the boxes — stared at 
them, and m the same moment he was off the table, and had 
seized the nearer one of them, which he dragged under the ob- 
jective and climbed on to, having first recaptured his stick, with 
which he easily secured the prize The box was not placed verti- 
cally, and Sultan was too inexpert at jumping to be able to 
dispense with his stick ” ® 


4 Removal of Obstructing Box 

Next we shall quote the description of a solution which consisted 
in having to remove a box which was placed at the front of the 
cage, and which m that position prevented the animal from 
reaching the food outside the cage 

“A species of reversal of the ‘tool using* experiments consists m 
placing a movable object across the path of the objective so that 
*W Kohler, The Mentality of Apes (New York Harcourt, Brace and 
Company, X9*5). PP 4^43 
* Op fV , p 47 



Inventive Ideation 


225 


rope and the stick attached to it, the broken line indicates the side 
with the gap, opposite, the bars are indicated by a dotted line 
The lines V and'^B indicate the two parts of the total 
running towards each other, one of which is to be 
tool, the other afterwards with the animal s body It is clear that 
the ape has to work for a later position of its body, which is, as it 
were, the reverse of the position taken during 

“(273 1914) Sultan seizes the stick, pokes with it ^ 

gap, and tries to pull the objective towards him and “lift itjrp 
the side to a height where it can be reached Fro ^ 

he runs off, looking for a blade of straw, or ““f * 
which to reach for the objective from the side o 
vain After a while — the animal is again V ,,i,an„es the 

gap — the whole direction of the movement sud ™ X but 'to a 

objective is pushed away from the gap, “ between the 

spit where in one of the sides be ow, about ^If way b^en tte 
gap and the bars, there is a little hole in the sniall 

ceeds very carefully, brings the objective in ro place 

hole with the stick, then drops the twl, goes ““"d to the^P^la« 
outside the hole, and makes a great effort to sm 
with his fingers-but the hole is too small He soon again a^^ 
proaches the gap, again seizes the stick, and no ■ j ® nder. 
position of the objective in a way which I m anv case 

stand, but probably still counting on that bo'®; middle 

getting close to it In doing this the goal comes 
of the floor of the cage, a little closer to the 
of a sudden, Sultan drops the stick, runs ''°“”i„,iiv reaches^the 
his arm through them as far as he can, and X proceeding 

objective The impression upon the observer a direction 

IS not that Sultan has immediately before worke thereby 

of the bars and now comes round to co/aplete the success^ tner^y 
rendered possible, it looks rather as if °’’,„p7from the bars, 
doned the use of the stick in order to try his soluuon 

as he had done several times before As t ..god required, 

with the hole in the wall after all “"“‘“'ill being would prob- 
although m a simpler form, and since a b^ b^^| ^ strong 

ably consider the accidental success just j „pon repeat- 
help to the animal, all depends now on what he does upon p 
ing the experiment . . , first one was 

“A new objective is put m the ttrmoht towards the 

Sultan seizes the stick and pushes the food , ^ g,jg On 

bars without taking any further notice ^changes’ 

the way, one notices several times of 0“, • • 

into the (biologically evidently very strong) . t _ j objcc- 
inasmuch as tL stmk is placed, erroneously, 
tive, for a moment the movement of would return 

corrcaion were not made immediately, the o j -mall backward 
to Sultan As a matter of fact, the total of the small 
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5 Stick and Pushing Food to Further Side of Box 

Finally, we shall cite Kohler’s description of Sultan’s solution 
where he had to push the food by a stick from one side » >=0^ 
—where the opening was too high for him to reach the food ui- 
rectly with his hand— to the opposite side, in order that he might 
then go around to the latter where he could reach it with his hand 

“A big wooden animal cage is closed on one side by bars, be- 
tween which the animals can pass their hands from 
the cage is so big that the arm of a young chimpanzee standing 
outside does not command the whole interior from these ba^Sj 
only about half of it The side opposite the bars consists of boards 
nailed across horizontally, one board is removed, at a place tha 
enables the young animals to look and put their hand into the 
cage, but not touch the floor, the rest of the cage is closed It 
a fruit lies on the floor close to the wall from which a board 
has been removed, the chimpanzee will reach after it from the 
(opposite) bars with a stick, as the cage (weighed with stones) 
cannot be turned over If one takes care that the stick can be used 
only from the side of the gap, the sole solution remaining is to 
push the objective from the gap towards the bars, until it can be 
reached there with the hand One therefore removes all possihl® 
sticks and staves except one which can be used quite comfortably 
from the gap, but, being fastened near the gap by a rope tied to a 
tree, cannot be taken over to the side where the bars are 
[The figure] shows only the ground plan R is the tree with the 
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to no more than a sudden reinforcement of the differentiation and 
prediction features already involved in the trials and errors whic 
had already gone off. In the present sort of situation, the im- 
portant feature is, rather, that the final successful act is not among 
the preceding trials and errors. It appears for the first time, att 
the changes upon those preceding trials and 
rung over and over again. It comes then, suddenly, and with 
more or less of a break; it is an Umtveg. ^ 

And it is an Umweg, we would now declare, primarily becau 
it is new and is a break. The significance of an Umweg aa lies 
that is, so it seems to us, not in its mere physica (geome 
gravitational) indirectness, which may^ actual y e re a 
slight, but rather In its outsideness with respert to e 

viously ready trials and errors. It is because it invo ^ 

ferentiative and predictive extrapolation, that it is an 
An Umtveg solution is not just a mere reinforcement or enhan 
ment of differentiations and predictions alrea y . Z i j 

brings into play, rather, new strands of the - * 

strands which were not, as such, involved m the preced g g 
gestalt-expectations. 


8 . Creative Ideation 

The second point was that such extensions or ^ 

the field occur as the result of a special type o proce , 
are calling creative or inventive ideation. Our assump 
the apes “ideate” either during the actual tnals 
during the “blank” or “rest” intervals which be 

stices between, or after, such trials; and that this i , 
divided into; (a) a moment of simple ideation (runnin „j.gdic- 
fonh in “adjustment” form) over the differentiauons 
tions already at the anlraal’s command and . jnomcnt 

and errors which he has already been taking, an which 

of the appearance of really new ideations i‘®*» ^ orlinstment 

the animal suddenly begins to run back and fort ' 
form over paths and strands (differentiations an P . j 
the field to which, in the given situation, he as p 
insensitive. . * of a 

But let us make these two sub-moments of 

concrete example. Let us take the last examp c q 
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b— 

?oo Sffor the operanon) so that .t falls out on ground 
between the bars But in that same moment he is already 
rour?he''cage, and gets the objective The very deviation 
h,s behaviour during the previous chance success (when he reacnen 
far into the cage) proves that after this bit of help a genuine soiu 
tion of the problem has arisen”* 

6 Theoretical Analyses of Such Round-about 
Solutions 

What, now, are the outstanding characteristics of such Utntvfg 
solutions For our present interest, we shall emphasize three (a) 
the fact of an initial period of tnal and error struggling whic 
proves unsuccessful — the fact that the problem is so set that no 
one of the initially ready trials and errors, i e , the initially ready 
simple differentiations and predictions, succeeds m reaching the 
goal, (b) the fact, appearing frequently though perhaps not 
always, of a then subsequent period of no response, filled some- 
times at least with external evidences of “cogitation,” e g , survey- 
ing the situation with the eyes, scratching the head, etc (cf Sultan 
and the problem of using box to stand on) , (c) the fact of the 
then sudden appearance of the correct response — a response which 
has not, as such, appeared before, but runs off, when it comes, 
with relative smoothness and success 

These three descriptive characters we would analyze, however, 
as involving but the two following significant principles (i) ® 
relatively sudden, and new, extension or extrapolation of the field- 
relations at the disposal of the animal’s sign gestalt expectations, 
and (2) the bringing about of this extrapolation by virtue of a 
process to be described as creative or inventive ideation Let us 
consider each of these further 
\ 

7 New Extrapolations of the Field 
In the case of the discnmination box discussed in the preceding 
chapter, the moment of consciousness, or of ideation, corresponded 
• Op at 263 266 
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ance, therefore, of a new, somewhat different, 

tation. And in this specific instance, we 

quired new sign-gestalt will be one m which the sign 

being food-and-stick-nsed-as-rake, will be one o 
used-as-pusher. Further, the expected 

stead of being food-in-hand-at-the-left will be 

or-bars-at-the-right. The old expectation must give vvay to th 
new one. Its doing so constitutes the inventiveness of 

'' Buqfinally, what is involved in such an "su^- 

is that the invention is brought about m so ar a . 

denly, by virtue of his capacity for such other 

as those of similarity, multiple trackness, ’ rds the 

etc., plus the more specific dimensional capacitie 

spatial and gravitational discrlminanda and manip 

tLks of a related, but different, son of V°"n«tatTrin th” 

that Involved in his Initially ready ready to pull 

specific instance, he must, that is, ro ^ 

with the stick to being ready to P“A^,Xu >- In the present case, 

so, the new sign-gestalt-expectation cli • 

we shall assume that he breaks out, perhap y ^U. 

energy, into a new means-end activity, pus mg „„ectation 

ing-!;imilar to the initial The L signlficnte 

transmogrifies itself into the needed ° ’ indention or solu- 

of food-near-the-hole-on-the-side appear . . • • ^hat In- 

tion comes by “playing” about with ^ . -i r means-end- 

volved in the initial sign-gestalt. A new, u expectation 

expectation occurs and this happily brings wi 
of the wanted new significate. _ . . .. there 

Finally, perhaps the most interesting ° type of 

thus enters into the ape’s behavior-possi 1 1 i dimensional 

“effective” formal means-end-capaciiy, or at any then, 

capacity. In other words, if the learning distant points 

by definition, pushing objects away to f ^ which the ape 

is a new means-end, spatio-mechanical, pnn P . ^dals and 

did not have before among his u^d been merely 

errors. This was a “field” principle which be o » Or, in 

“potential” in him. It now, however, has beco ^^^^d in him a 

terms of our preceding analyses, ^bere ... ,i,ereaftcr carry 
new type of means-end-readincss, which n 
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th. box w,th two open s.des and the food to be poked from the 

one side to the other' 

9 Creative Ideation re the Two-sided Box 

Onr first assumption is (a) that Sultan while ^^sfng « get 
food by means of the stick from the left, was continually i 
(behavior adjusting to mnning-back-and-forth-ov«) the p 
of the means end-field involved in such actions That is, ne wa 
enhancing his differentiations and predictions relative to sue 
as ‘the initial position of the banana and its nearer position o 
achieved by the stick,’ or ‘the over-thereness and dircctly-to- 
reachedness of the banana,’— in the case when he is trying « g 
at It from the right hand side He was “enhancing” and keeping 
alive” these sign gestalt-expectauons . 

Our second assumption is (b) that after, or during, 
and errors, and their accompanying ideations, there 
denly the new ideation or the ideational extrapolation of the > 
which was necessary for the solution We are assuming, that is, 
that some immediately presented feature of the situation sudden y 
took on, by virtue of the ape’s capacity for field principles such as 
those of roundaboutness, hierarchicalness, closure, multiple trac 
ness, etc , at least in this specific type of spatial and gravita- 


tional set-up, a new sign character (i e , new differentiative 


and 


predictive features) which it did not have before, and that e 
thereupon extrapolated the necessary new sign gestalt But, e 
us seek to imagine in more detail the specific ways m which this 
latter might occur 

Consider first the moments when Sultan is at the left of the box 
He then sees the fruit as something to be raked in His initia 
sign gestalt-expectalion is thus one m which the sign is the stick- 
in-hand-plus-the-food-at-a-distancc, the two together to be ha 
commerce with in rake-like fashion, and the postulated significate 
IS the resultant fruit withm-rcach But when he responds on the 
basis of this sign gestalt-expectation, he fails This initial sign- 
gestalt expectation is inadequate and must give way to a better 
one, if learning is to be achieved Learning requires the appc^^' 
* It may be emphasiaed that this » a very representative sort of problern 
as m essentials it is practically the same as the tube and pole 
which Yerkes and others have frequently experimented with Cf R M a 
A W Yerkes The Great Apes (New Haven, Yale Univ Press, 1929). P 
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12. Creative- Ability 

Also, it must be pointed out that this readiness to brrak-out 
into new concrete sign-gestalts, spontaneously, seems to e 
matter in which individuals with equal potentia mwns en 
nesses, i.e., with equal final capacities, may differ, wo 
with one and the same initially effective means-en rea 
and one and the same final ultimate means-en -capaci les 
yet differ in the ease with which, when put in sue a si * 
they achieve the needed new readinesses . . 

two organisms who are, by hypothesis, alike as far as t f*'' “ 
abilities for understanding go, and yet one of t em wi 
the new expectations and correlated readinesses nther 

the other. For the one has more “creative-ability t an 
He Is not so bound down by his initial sign-gesta ts. ‘ 
tions, mnemonizations and inferences are more a 1 e, 
stable. 


13. Creative Ideation Works Through Actual 
Hypothetical Particulars 

Lastly, to return to our analysis of 
which Sultan hit upon the solution — "thinking o pu ^ 

than pulling” — we would like to suggest, very ® aJl 

concluding word that perhaps this represents t e arc 
creative thinking. Perhaps in all cases of uue pr outgrowth 

growth in means-end-readinesses (i.e., judgmen ) _ particulars. 
of “fooling around with” either actual or hypothetical^ 

The thinker would, according to this doctrine, 
ninemonize himself into, the presence of a . -articular, 

to “infer” new responses which he might make to th-^ 

Perhaps, in short, there is fundamentally "O sue thought, 

«ract” thought. There are abstractions behind one 

and these abstractions grow, but ones ihoug n-rticulars or 
always a running-over of presented or imagined part.c 

groups of particulars. , . r oerhaps all 

Finally, it may be suggested, as a last wor , jjslao, Tol- 
of the experiments cited in Chapter XI (sue , ^jrating the 
^an and Honzik, and Malcr experiments) as ;ii„s»r3tive also 
fact of “inferential” sign-gcstalt-cxpcctations were 
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away with him, and which will be relatively ready to function in 

all other similar situations. 

10. Inventive Learning — ^An Acquisition of New 
Means-End-Readinesses 

Finally, it is to be noted that obviously this distinction between 
merely potential and actually effective means-end-readinesses e- 
comes fundamental for a description of all the experiments on 
round-about solutions. 

The true essence of the roundabout solution — the real reason, 
as we see it, why it is properly described as round-about— is tna 
the final act does not He among the initially ready trials an 

errors. The solution does not lie within the means-end-readinesses 

which the animal brought with him to the problem. He has to go 
roundabout, i.e., outside the range, of his initially ready devices. 
But the final solution, when it appears, must obviously always 
have been potentially possible to him. 

In other words, Kohler’s experiments (in so far as they really 
did present instances of types of solution which the animal could 
not do at first, but then learned to do) were demonstrations both 
of the limits of the chimpanzee’s initial means-end-readinesses and 
of the wider limits of his final readinesses. They indicated both the 
sorts of things — using sticks, piling boxes, swinging for food, etc., 
—which the ape was not ready for at first, and the fact that he 
was, however, all the time capable of finally becoming ready for 
these things. 

II. New Discriminanda and New Manipulanda 

Further, it should now be noted that such inventive ideation 
may perhaps, on occasion, result from new discriminations and 
new manipulations rather than from altogether new principles of 
means-end-readiness. Some of Kohler’s new ape solutions may 
have been due to the popping in of new discriminanda and 
manipulanda possibilities rather than of new “formal” prin- 
ciples. This would mean that the solution might involve the 
very same sign-objects and significate-objects as before, only bet- 
ter discrimination and manipulation expectations with respect to 
them. 
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of ««««« vie.t,ons They were cases m new fi=W-r^- 

t,onsh.ps (the badness of route a, the closure of a ““1 P“h, «c ) 
appeared suddenly and before they had actually been 
It may be, m short, that all “mfetennal” 

are always evidence of some degree of consciousness and mven 
uve ideation 

10 For two very suggestive experiments vnth respect to the 
live ideation in human subjects and for bibliography, see E Duocker, 

tude in relation to learning Psychol » *9*7, 36. No 169 a 

A qualitative {experimental and theoretical) study of 
(solving of comprehensible problems) / Genet Psychol , 19*°, 33 , 4 
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Chapter XV 

SPEECH AND INTROSPECTION 

I. Man’s Possession of Speech and Introspection 

A S yet we have considered only such behaviors and be- 
havior-determinants as seem common to t e 
of animals. Means-end-capacities, ’ 

ideation, and even inventive ideation are pro a y j’ ^ But 

degree, throughout the whole range of the 

now, we must turn to some behavior processes w ' 

ently the sole prerogative of human beings; viz., sp 

"°SpeKh U a type of r^Ponse-mechanism which, whde appfO*>- 
mated by the 7nLal cry. is, in any speech 

teristic sense, the sole prerogative of the hum which, more 

it is (as has been emphasized by the anthropo °8 culture-form- 
than anything else, seems to make of man t = ,^„n,ost dis- 

ing animal that he is. It is speech which first a 
tinguishcs man from the great apes.’ , ^[,;5 

Furthermore, it is to be noted that it -,rlier psycholo- 

P«scssion of speech, by man. which "r’",.. ' ' ^tkm” accom- 
gists into the erroneous assumption that , u^cn the fatal 

plishcs something sui £cnerts. U seems to mcn- 

faciliiy of ihcir “subjects” for talking v ic ^ «ygrJjalizaiion” 
tahstic psychologists into supposing that convey 

in these subjects they were somehow causing could not 

tomcihing about their “insides” — ^which was ‘J® ' Even Wat- 
he, conveyed by other more gross forms of ' . . ' jpecch the 

ton, the behaviorisi par "•‘’i'.' “Lrd'to it the 

b«!s for a mentalism. in his «r/y mni.ngr did accor 

. • Oiuff ar.-. hcl- f’i-y 
*CI. A. L. Knxbcr, Sub-humin ciihurc ^ /wr-'- 

J- Cl. ,1«, R. M. Ynto anJ It. a C«n- 

t'.rr .V/ In rctcl Eifriimm (Rjlilniore. MJ- It-' 
t*'r. l^isl. 



spect. We have'TssumlTir 

-d eo could not teSus oflf" were “dumb” 

sought to build up our DsvrhJ" experiences. We have 

up to 1914 (,i,j j , P ^ “low as if all the textbooks written 
Comparative Pevcholoevt behavior — an Introduction to 

But, after all we c ^ 

sensation and irnare feaUy escape the old questions of 

oglsts in their laboratorle. emotion. The good old psychol- 
able pages of their ProtoLn^° and filled innumer- 

w^ere doing somethin? anr4 j accounts of these processes, 

-- this that they wfre dotag^ “ now, in our terms, 
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Or, again, she offers the following account, of her own, of the 
alarm given by a mother hen when a large bird flies overhead: 

‘The mother hen that catches sight of a hawk circling over 
her brood and clucks to them in alarm, expects them to come, as 
evidenced by her uneasy regard of them, the fluffing-out of her 
feathers to cover them, and her insistent sounding of the call until 
the last fluttering chick is safe beneath her wings. In short, the 
animal cry comes — in varying degrees, according to the species — 
to be given not merely as a simple direct response to the stimulus 
which excites it, but as an act directed towards the eliciting of a 
desired response on the part of others. Othenvise, indeed, it could 
not be learned, but would necessarily remain on the level of a 
purely automatic reaction.” * 

It appears, in short, that the animal cry, like all other behavior, 
IS of the nature of a commerce with a given means-object, or situa- 
tion, in order to achieve a certain further goal-object, or situation, 
c*g. the eliciting of a desired response in others of the social group. 


3. Proclamation and Command 

Further, de Laguna has pointed out that the animal cry con- 
tains within itself the beginning of a differentiation into the sub- 
varieties: proclamation and command. She writes: 


The cry, as we have shown, has a certain double character, 
•it IS, particuU rly when called out by external conditions, at once 
^ specific response to a situation [proclamation] 
rected toward another member of the group [command]. The e- 
velopment of the cry into the complementary proclamation an 
command depends upon a differentiation of these two character 
the primitive cry. The proclamation is primarily a speciftc re- 
sponse to a situation, and only secondarily an act direewd to'^c 
tne hearer with the end of influencing his behavior. Ur, ratner, 
?PS, the proclamation is directly a response to the situation 
u indirectly a means of acting on others. The command, 

is primarily an act directed toward another in order to 
fluence his behavior. Since the command is actually g 
lew of, and with reference to, the existing situatmn, it is 
and indirectly a response to the situation. T*'”®’,'? 
Pf^'^mation and the command show a different.at.on of funct.on, 
n still retains the double character implicit in the cry. 
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role of being the sole mechanism for “thought ” The lower ani- 
mals, he said, do not “think” because they do not speak And man 
himself, when he thinks, does so, according to Watson, only by 
virtue of sub vocalizing or sub gesturing * 

According to us, on the other hand, speech (though obviously 
a remarkable phenomenon and as a matter of empirical fact prim" 
arily restricted to man) is not in its essence to be considered as 
anything so very extraordinary, or unique Speech accomplishes 
the same sort of result that other behaviors would, only more 
expeditiously Speech, in the last analysis, is but a “high faluting*^ 
“tool,” not differing in essence from other tools such as “stnngs, 
“sticks,” “boxes,” and the like 


2 The Animal Cry 

But to make this doctrine clearer, let us turn first to the fore- 
runners of speech to be found in the lower animals De Laguna, m 
her extremely important book,* derives speech from the “animal 
cry” — from, that is, such cries as the “nest-calls” of pigeons, the 
“warning calls” of a mother hen, and the like She quotes the fol- 
lowing account from Craig* 

“When one of the birds has finally hit upon a spot which pleases 
him, he sits down and utters the charaaenstic ‘nest call * His mate 
then joins him and ‘both sit together in the chosen spot and call 
and caress one another for a long period Then one bird, usually 
the female, remains in the nest to build and fashion it, while the 
other bird flies off m search of building material Each time the 
male returns with a straw, the female welcomes him with a low, 
complacent cooing and an affectionate flutter of the wings, which 
must serve to confirm still further the union of the birds and the 
choice of a nesting site ’ ” • 


u u Watson Behavior an Introduction to Comparative Psychology (New 
. vT Company 1914) No bodily actions (eg a shrug 

e c ) have anything to do with thought Watson contends until by * 
proCTss o substitution they come to function as do words p 333 

It Should be emphasaed however that Uter he includes all sorts of other 
mmunal activites as a basis for thought Cf J B Watson The pUce of 
«tic visceral and laryngeal organizatron in thinking Psychol Rev 192 *» 
3*» 339*34° 


V Laguna Speech its Function and Development (New Haven 

Umv Press 1927) esp Ch 13 

a ace ra g The vo ces of pigeons regarded as a means of social con 
troi Amer / Soaol 1908 18, 86 100 
6 De Laguna op ett p 26 
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latter, relative to the speaker and his words, the signified means- 
end-relation. And, similarly, the listener, upon hearing a command, 
suffers a specific sign-gestalt-eipectadon in which again the words 
are the sign-object and the act to be performed is the^ signified 
means-end-relation; while the satisfaction of the speaker is the sig- 
nified goal-object. 

To sum up, whereas to the speaker, speech is like an extension 
of arms and hands and pointing apparatus; to the listener it is 
like an extension of eyes and ears or other sensory apparatus. 


6. Speech as It Functions in Consciousness and in 
Thought 


Much has been made, In late years, of the function which speech 
plays in thought. Thus, as already noted, Watson at one time 
made sub-vocal speech the very essence of thinking. Anirna s, 
who cannot speak (or gesture), cannot, according to him, ^ m 
(U., have ideas). But this, we contend, is erroneous. Anima s, 
such as the chimpanzee, do most obviously think; they 0 vious y 
do solve new and quite complicated problems. They^ do o crea 
five thinking. But they have no speech. The conclusion must e, 
therefore, that ideation or creative thinking originates ontogene- 
tically and phylogenetically, prior to speech. Ideas (see two 
preceding chapters) are behavior-adjustments to running ac 
and-forth over the differential and predictive paths of a means en 
field. Our notion is, therefore, that an organism cannot spea s ^ 

cessfully, i.e., induce the appropriate sign-gestalt-expectations m 

listening organism unless he can first hold-up and i eate w 
respect to his own sign-gestalt-expectations. Speech, ^ ® 
cessful manipulation of a tool, requires, that is, that the capa 
precede it. , , 

The above conclusion does not, however, deny that speec , 
acquired, may become, In the form of talkins to ones self, 2. g 
md to thought. Indeed, there seem to be two ways m which spec 


thus aid thought. 

First, there may be the type of case in which a required i 
5 s already been achieved in a tentative way and then . 

speech. Here the resulting internal speech may co 
me naming to oneself of the more distant, or more abstruse, p 
fire field-relations. And such a naming will, we may as > 
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4. Speech as Spoken — ^Tool Behavior 

Next, It IS to be emphasized that, both as command and as 
proclamation, speech, or its foreninnerj the animal cry, is a tool 
behavior This is quite obvious for the case of the command What 
happens m a command (in so far as it is successful) is that by 
means of it the speaker causes one of his fellows to do something 
Instead of the former having to take the latter by the scruff of 
the neck and actually push him through the desired act, the 
speaker, by means of a command, accomplishes the same result, 
but more easily and with less bodily effort The command is thus 
a tool, one end of which the speaking-organism manipulates m 
such a way that the other end reaches over and pushes the listen- 
mg-organism The success of this speech tool depends, of course, 
upon the degree of the speaker’s means end-capacities and his 
discrimmanda- and manipulanda capacities relative to the logical, 
rhetorical, and social means end-dimcnsions involved A command 
brings about, or seeks to bring about, a desired rearrangement of 
the listening organism and some feature or features of the environ 
rearrangement which might also have been brought about 
by some more lengthy (and more exhausting) non-verbal be- 
havior 

And even for the proclamation, the situation is similar The only 
difference is that, whereas for the command, the function of the 
spech IS primarily to induce some specific “practical” behavior m 
the listener, for the proclamation, the function of the speech is to 
in uce, rather, a certain conscious awareness or ideation in the 
isten^, 1 e , a certain specific “non practical” running back and 
torth behavior, or behavior adjustment (See preceding chapters ) 

5 Speech as Heard — Set of Signs 

Conversely, now, what, it must be asked, is speech to the 
istener It is a set of signs Speech, when heard, is a set of 
imme lately presented objects which the hearer thereupon takes 
as signs or some further environmental situation The listener, 
upon earing a 'proclamation, suffers a release of a specific sign- 
expectation, in which the heard words are the sign objects 
an t e environmental situation, which is proclaimed, is the signifi 
cate or signified object, and the environmental location of the 
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So much for speech qua speech; we may turn, now, to the 
second half of the problem; viz., the nature and significance of 
that particular type of speech known as introspection. 


7. Introspection 


What is the nature and function of introspection? 
point, we would make, is that in introspection the 
mental” objects, about which the introspector is talking, an w ic 
his proclamations purport to bring to the listener s attention, are 
the introspector*s own behavior-adjustments. Introspection, in so 
far, therefore, as it claims to be a valid procedure, asserts t e 
possibility of such responses to one’s own behavior-a justmen s. 
Introspection requires, if any credence is to be given to it, 
individual can release tool-behavior in which the utterance o 
words is the means-commerce and the presence-to-the- ° 

the introspector’s own behavior-adjustments is the goa -o jec . 
order to be able to introspect, an “observer” must be ® 

fiign-gestalts In which his own behavior-adjustments, . 

words for describing such, are the sign-objects means-o j 

snd a presence-of-these-behavior-adjustmenls-to*the-listener i 


desired (i.e., goal-object). ^ . , 

Introspection, if it be a veridical process at all, imp les, in > 
some sort of an “inner sense.” It implies that ^iso 

perceive” not only his actual runnings-back-and- ort , p 
his mere behavior-adjustments to such runnings-bac 
It requires that he can report that he is thus adjustmen a 

ning-back-and-forth. 


8. Beschreibunff vs. Kundgobe 

We note, now, a further feature about introspe^ion. ^ . 

that is, a certain recondite distinction drawn by the ig 
stween introspection in its “pure” form, and introspection 
‘dousness. See W. S. Hunter, The problem of consciousness, Psychol. Rev, 19 4, 
3*» i-3t. 

-fThe symbolic process, Psychol. Rev., I924» 3r» 

~ ’ '»The subject’s report, Psychol. Rev., I9*5» Jmer I. Psychol, 

_ > General anthroponomy and Its systematic problems, 

*9^5,31, 153-170. _ ed. 19*8), 

p Behavior (Chicago, Chicago Univ. » 
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in “holding” the -difficult thought It will aid in keeping these 
distant and abstruse features of the field “before” the organism, 
so that he can run over them m behavior-adjustment form still 
further and with more precision 
Second, there may be the type of case where speech, once ac- 
quired (and become automatic), can, on occasion, then, lead the 
organism (m quite automatic fashion) to present new sign stimuli 
to himself He talks to himself automatically, and the words which 
he says act as signs to induce new sign gestalt expectations, not 
present in him before He speaks to himself automatically as a 
result of purely rhetorical habits and then is led to adjust, as he 
would have if some one else had spoken to him The impetus of 
his own merely automatic rhetoric carries him over the gaps m 
his thought 

Normally, behavior adjustments to running back and forth over 
features of a sign gestalt (1 e , understanding) come first and 
speech follows Occasionally, however, it may be that speech 
comes first, and m a purely mechanical fashion, leads to under- 
standing 

Finally, m thus holding that, normally, ideation precedes speech, 
we are, it is to be noted taking issue not only with Watson’s earlier 
view but also with Mead * To Mead, even consciousness, let alone 
higher ideation, depends upon the ability of the animal to take 
part in a social interchange An animal cannot be conscious, le, 
cannot think unless he can view his own act from the point of 
view of an organized other” from the various standpoints of the 
social group as a whole An animal has to see his own act, as it 
would appear to others of his social group, m order to haul it up 
into any independence in order to make it conscious And an 
animal cannot take this attitude of the “organized other’ to- 
wards his own behavior save through speech— 1 e , through being 
a e to name and describe his act as others would name and de- 
sen e It But this doctrine of Mead seems to us a perversion of 
t e true order According to us, speech [yide the animal cry) is 
an outgrowth of an already achieved social attitude and not v^ce 
versa * 


b ^'^avorstc account of the s gnificant symbol / 
rnxios 1922 19 ijy jgj 

he aiKi Weus also makes speech or more generally what 

ne cans tne symbolic response the has s of thought and also of mere con 
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him at the moment, plus the further fact that he was behavior-ad- 
justing to such features. By means of a commerce with words, he 
would be attempting to bring these features and relations of his 
own means-end-field plus the fact that he was behavior-adjusting 
to them into the means-end-field of his listener. It is a reraar^ble 
enough process in all conscience; and it implies that an individual 
can respond to the fact of his own behavior-adjusting and to an- 
other individual as part of one total environmento-social complex. 
But, essentially, it indicates to his listener nothing that could not 
be indicated by more gross behavior. That Is, Instead of thus in- 
trospecting, telling what he was thinking about, and that he was 
thinldng about it, an introspector could (theoretically at any rate) 
let his thoughts out into actual behavior. He could grab his listener 
by the scruff of the neck and make the latter watch him behave 
thus and thus. 

Consider, again, for example, our friend, the rat and the dis- 
crimination box. If the rat could introspect, he might either 0 
so, in Kundgabe fashion, or instead he might grab his listener y 
neck, haul this listener over to the discrimination box, and 
then cause the latter to watch him ”run back and forth,” between 
the white and the black, or between either alley and its further 
consequences— thus Indicating to the listener that be was being 
conscious of such and such differentiative and predictive relauon- 
shlps, re the discrimination box. To be able to do this, the rat 
^ould, of course, require a sensitivity to social relationships, w ic 
Actually he is incapable of. But the doing of it, if he could, 
not convey to his listener anything unique and sui generis about 
is» the rat*s, supposed conscious contents qua contents. 

Turn now to Beschreibung. 

10. Beschreibung, Interpreted by Us 

The dyed-in-the-wool mentalist might, conceivably, admit all 
we have just said about Kundgabe, but insist that in Beschrei- 
“ng, i.e., in “true” introspection, there is none the less conveye 
0 the listener something unique and sui generis something no 
conveyable by, any gross behavior. Our answer will be that 
^Jfchrnbung in this “pure” sense is an abortion. The notion o! 
‘5 a snare and a delusion. It is something which actual y 
« «a happen. There is no “stuff’ to a “running-back-and- 
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say It tends to be misused by the man in the street and even by 
the unwary m the laboratory The two terms Beschreibung and 
Kundgabe have been suggested to distinguish between these two 
varieties 

Beschreibung, or "pure” introspection, is said to consist in an 
immediate description of "conscious contents” per se In pure in 
trospection one is not to state the meanings of one’s ideas, but 
merely to describe their immediate texture or stuff The Wundtian 
school and its descendants (i e , especially the American struc- 
turalists headed by Titchener) assumed, that is, that mental proc- 
esses have a stuff aspect which was independent of their functional 
characters as meanings and that this stuff-character could, ns 
such, be described 

Kundgabe or the ordinary everyday sort of introspection, on 
the other hand, was said to be simply the naive report by an in- 
adequately trained individual, psychologist or layman, of what he 
was thinking about And such mere Kundgabe was, according to 
the Wundtian and Titchenerian high priests, the forbidden sin Its 
ever present ubiquity was indeed such that James called it the 

psyc 0 ogtst s fallacy And in the case of psychophysical ex 
penments (i e , experiments on the discrimination of lifted weights, 
and the like) it was so frequent that Titchener coined for it the 
special term stimulus error « 

Now what, it must be asked, in our terms do these two types of 
introspection respectively amount to? We may consider Kundgabe 
first, It IS the less recondite 


9 ^txndgabe. Interpreted by Us 

tif. *he sense of Kundgabe, would, according to us, 

pp«!ta1tf T ^ by the introspector as to his own sign- 

ffatiiros 'ntrospector would be proclaiming the 

an re ations in his means end field which were exciting 

bickwitglnd™ ^ Aster Dc psycholog sche Ee^ 

1908 49 56-160 ^ Untcrsuchung von Denkvorgangen Zich / Psychol 

Company’^^'sgo) P^ckotogy (New York, Henry Holt and 

York^Ue MlcmSun Psychology of the Thought Processes (New 

tory of ^ *^09) p 149 See also E G Boring J Ku 

ry 0/ iixpmmenfa/ Psychology (New York The Century Co 1929). P 410 
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forth,” or to a ‘T^ehavior-adjustment” to a running-back-and-forth, 
to be reported 

What actually happens m those situations in which the Wund 
tian or the Titchenenan would claim that a “subject” is properly 
‘*Beschretbung-\ng^^ (if we may be permitted this neologism) is 
that actually he is merely giving information (“Kundgabe-^'c^z”) 
with respect to certain rather recondite and artifact sign-ob 
jects He is reporting runnings-back-and-forth with respect to 
very temporary and personal sign-objects — ones which, normally, 
are not responded to or perhaps even present as separate items at 
all He IS responding to momentary, personal objects, located m 
funny places,”-— “two feet in front of his eyes,” “behind his 
head, “m the pit of his stomach,” and which perhaps jump up 
and down and have holes in them He is running back-and forth 
with respect, that is, to “sensations,” “images” and “affections,* 
which actually never function as independent objects, save under 
thyieculiar and artificial situations of the introspective laboratory 
e IS divorcing these very momentary and personal signs, and, 
or t e most part, the mere discnmmanda aspects of these signs, 
rom t e larger manipulanda and means end-relations, le, the 
arger and more enduring sign-gestalt expectations, in which norm- 
ally, save when a person has been thus especially “trained” to 
introspect, these personal signs alone function « 
n 8 ort, i e dicta of “introspection” present to the listener 
nothing which, theoretically at least, cannot be conveyed by other 
more gross forms of behavior 

and m more detail for the 
“.m ° of the introspectionists — “sensations,” 

feelings” To the first two we turn m the next 


**A -1^ artificial technical sense 

which bel evM .n i^'i^ trenchant criticism of an introspectionuni 

Gmnfr » to be found m Kohler. Cf W Kfihler. 

(New York, Horace Livenght 1929). Chapter III 
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of the devices of human language. Let us suppose, 

he cannot introspect. We have an urge, none the ><=“' “ 7“ , 

all that there is to discover about his color sensation 

recourse, obviously, would be to use methods wi im , . j 

would use with the lower animals. We would run him about 
something like a Yerkes-Watson D.scrimination-Box 
With such a box* built to his dimensions, we s'*®"”' 
of experiments, try pairing off the red of the ^jperf- 

cue for one alley, with various other colors, cause 

meats, as the cue for the other alley. In this way, 
him to indicate, by virtue of learning or not , [,,^11 he 

go toward it, 4ich of these other “lors he could and wh.ch^^^ 
could not discriminate from the red. Furt erm > 
also seek to discover, not only which of these ot er 
discriminate from the red, but also to what extent he 
criminate these other colors among themse ves. 

3. Color Dimensions 

Finally, we should take one last step cXd’the 

similar gross discriminatory behaviors, ® , above Ch. 

ultimate dimensions of hue, saturation, ig » 

V) as these obtained for the Martian. „_iiv be done, let us 
In order to see, however, how this mig anunals, 

M YeAes and J B Wauon Methods of awdymS 
Bekav Monag, 1911, 1, No 2 mielit 6“^ more , 

•Actually, m tL cate ot the Mart®., VV KoM'h 

and /«r /artn-, at d,d Kohler m h.3 ttody ^ * 5,„„g von Mentehenaffen, 

eme neue methode zur psychologischen p,odification of the tec "‘S 
Psychol Forsch, 1922, i. 390-397). to use presenting *e r 

the Dnermnnation Box Kohler hit “Pf eage These 

tn one of two boxes placed in front o|. . jp be discriminated -nenal’s 

mounted with the two stimuli (Sx ^d l')^ ,0, instead of the 

the reward was placed in the Sx ^ rhe so- 

having to find out (as in the case ,he reward n ahva^ 

a result perhaps ol a >o"S ^ ,bp aomial "a* \e had teen the 

ciated with the Sj> stimulus, here j After ^ changed 

the reward being put mto the positions of ‘j'' allowed 

reward placed, a screen was pot op removed and th „ ,be 

about m some way The screen ol the apes by P^'mS^ 

to choose, which he did in the pa xounal ‘’““ry 5rst trial Thu 

chosen box with a crooked suck 11®' „„ the veiy fi.« X, 

pair 01 stimuli, Sx and Sy, he “„.o„ expenment See aoovc, 

IS the “direct method ’ m the de ay 
P tS4f 



Chapter XVI 
SENSATION AND IMAGES 


I The Readiness to Discriminate 

I MAGINE that we had a “subject” in the laboratory, in whose 
color sensations” we were interested In routine laboratory 
fashion, we should present him with a bit of color, say the 
red of a two cent postage stamp, * and we should ask him to “in- 
trospect” He would tell us what this red looked like to him He 
would describe the “sensation quality” which he experienced 
when looking at it He would “name” it as “red ” But what would 
this describing and naming convey? It would provide merely the 
wme^sort of information that we should get if, instead of having 
im introspect, we let him discriminate the postage stamp color 
in sorne other, more gross way We should learn no more than we 
Should if, instead, we were to let him sort differently colored 
tamps into piles, putting the reds all into one pile, or if we were 
a ^ locate this specific postage-stamp color on 

a o a CO ors, i e , a chart showing all possible variations m 
nvrl saturation, or on such a color discriminanda 

anH discussed m Chapter V His introspective naming 

vevpH could convey to us no information not con 

veyed by .uch gross d.scnn„natory responses 

2 A Man from Mars 

mvth another example Let us imagine that overworked 

scend<5 am Mars Let us suppose that the Martian de- 

and that °il? color sensations, 

, a ough he is like us m every other way, he is devoid 

separate article *^hapter has already been presented m 3 

haviorisiic account p l i Concerning the sensation quality— a be- 

* Of course we tsXid nit *5 140-14S 

I really use an}rthmg as crude as a postage stamp 
246 
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red, whether he will or wdll not carry over the training on the 
one pair to the other? Or, will he be completely at sea regarding 
the new pair, just as we should? Will, in short, green-yellow prove 
to lie in a different “dimension” from yellow-red for him, just as 
it would for us — so that training on differences in the latter di- 
mension will not carry over and indicate what choices are to be 
made as regards differences in the former? 

And we should proceed in similar fashion regarding the two di- 
mensions of saturation and of brightness. By this same sort of 
technique of discovering where relative choices would break 
0 ^ we could discover all there was to know about the Mar- 
tians color “dimensions.” We could discover whether or not he 
e the same distinction that we do between “colors” on the one 


liand, and 


grays, on the other. We could discover whether lightness 


, - * i ir w wiauuvci ^>UCLUC1 llgliLUCaO 

artists call “value,” are something that he 
respond to, irrespeaive of “color.” And we could discover 


wheih \ «v ui toior. nno we couia aiscovcr 

alonv f range for him, as they do for us, 

blue sr,A ‘^“enstons” of red-yellow, yellow-green, green- 
W kn« should discover, that is, without any aid 

introspection, all that there was to know about 


Martij 


w^or-pyramid (see above Ch. V). 
nut when we had _n ' 


iii how far — ^vi’hen we had discovered 


'■‘k'ours'imT'r''- 'I 

*11 that there w different — ^we should have learned 

Vdity” result:™ original “sense- 

inow ® Postaae-stamn rert W. . 1 ... 


postage-stamp red. We should then 


just as m li u rea. vve s 

about those nf as we now 

®atno an t ^ 

are two 

^**0 Martian will discrimination-boa investigations 

^ould convM.. short of what " * 


convey: (a^ ^ introspection” 

t ®nian can c»;, - ‘scnmination-bor exDeriments with tlip 


:^an can give oni expenments with the 
‘^paction would rive ."I ■"f°a'“ation that Kundgabe 


Cannot 

bytn, 

•tout 


toavey, as P*'''ious chapter). Such experiments 




ui^ rvieaw.- V. . — - sensations 

such other r T" ‘®^iii*nates the one objective red 
«a nev„ And (b) such discrimination ex- 


raw f m " ^cver CQnv..«^ buca aiscnmmauon ex- 

Le,!!?. sensations introspection,” the 


‘ eonsider , 
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note, first, a certain feature about sensory discriminations as these 
tend to occur in the lower animals, viz , the propensity towards 
relative choices. It is now a well-established point that animals 
usually choose “relatively” rather than “absolutely.” ® Thus, sup- 
pose, for example, that an animal be trained upon two grays: A, a 
darker gray and B, a lighter, and that in this situation he be 
taught to choose the lighter, B And then suppose that he be 
transferred to a second pair made up of this lighter gray, B, and 
a still lighter one, C It will be found that with this new combina- 
tion, B and C, the animal will select, under ordinary condi- 
tions, not B, which he has been trained to select in the combina- 
tion A and B, but rather the still lighter gray C In other 
words, what the animal acquires from the first pair, A and 
B, IS not, in the great majority of cases, a response to the absolute 
value of B per se, but rather a response to the relative fact of the 
lighter-than-ness” of B relauve to A And it is this “Iighter-than- 
ness, relative” response which carries over to the new situation 
B and C In a word, the chicks and the apes, the children, and 
even the college students, who have been tested, respond unless 
«i othertvise, to the “dimension” of 

lighter-than-ness rather than to the absolute lightness, per se 

experiments to be tried 
with the Haitian « For, we wish to discover what the Martian’s 
‘tensions” are And it now appears that to do 
mercy train him on one pair of colors and see to 
VJp- -shill *r O’" does not tend to carry over, 

i-ih r H on such a pair as red and yellow- 

ed and teach him therein to choose the yellowish red, and 

yellow-red and another still 
vellow red^A respond to the still more- 

the rpd n trained him on such a yellow-red versus 

the red and then present him with a green yellow a yellow- 

rdativc cho^M^'see c"'T^ W °!i e^nmental literature on this fart of 

aSute veTS rJatfve br. ISlT “li ^ d.scniuiuat.on of 

n 'TT,- c , 1 . ™ ring dove, / Comp Psychol , 1929, 

to have bteo made aa‘eil^°,TO‘'brx°' "'“"'t 

reference just cited ) ^ ^ Kmnaman using a monkey (see 

*We are indebted to Dr 0 L TinlclMi«....s. t ^ , 

of the fact of ‘relative choice” ‘““^“Sh for suggestmg this application 
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red, whether he will or will not carry over the training on the 
one pair to the other? Or, will he be completely at sea regarding 
the new pair, just as we should? Will, in short, green-yellow prove 
to lie in a different “dimension” from yellow-red for him, just as 
it would for us — so that training on differences in the latter di- 
mension will not carry over and indicate what choices are to be 
made as regards differences in the former? 

And we should proceed in similar fashion regarding the two di- 
mensions of saturation and of brightness. By this same sort of 
technique of discovering where relative choices would break 
down, we could discover all there was to know about the Mar- 
tian’s color “dimensions.” We could discover whether or not he 
made the same distinction that we do between “colors” on the one 
hand, and grays, on the other. We could discover whether lightness 
and darkness, what the artists call “value,” are something that he 
could respond to, irrespective of “color.” And we could discover 
whether the “hues” themselves range for him, as they do for us, 
along the four “dimensions” of red-yellow, yellow-green, green- 
blue, and blue-red. We should discover, that is, without any aid 
from language or introspection, all that there was to know about 
the Martian’s color-pyramid (sec above Ch. V). 

But when we had discovered all this — when we had discovere 
in how far his color “dimensions” are like ours or, if they are n(rt 
like ours, just wherein they arc different — we should have learne 
all that there was to know about the Martian’s original sense- 
quality” resulting from the postage-stamp red. We shou t en 
know just as much about his color sense-qualities as we now 
know about those of any fellow man. 

But no, an orthodox introspectionist will protest. There are two 
ways in which such objective discrimination-box investigations 
with the Martian will fall short of what a “true introspection 
would convey: (a) Such discrimination-box experiments wi t e 
Martian can give only the sort of information that un ga e 
introspection would give (see previous chapter). Sue experirnen s 
cannot convey, as would true Beschreibung, the rea sensations 
by means of which the Martian discriminates the one o jective re 
from such and such other colors. And (b) such discrimination e 
periments can never convey, as would “true introspection, 

“raw feel” of the sensations. 

Let us consider each of these criticisms. 



250 The Psychologist in the Laboratory 


4. Discrimination-Box Experiments Correspond to 
Kundgabe but Not to Beschreibung 

It must be admitted at once that from the usual sort of dis- 
crimination box experiments we should not discover much about 
the Martian’s temporary fleeting “sensations,” those very immedi- 
ate, shifting, moment to moment discriminanda-expectations, 
whereby as the introspectiomst might put it, the Martian is sup- 
posed to know the enduring, permanent, “object” color of the 
postage stamp For according to the “good introspectiomst,” a 
distinction must always be carefully drawn between the momen- 
tary, immediate “sensation” as an immediate “sensory” quality, 
and the independent “object” quality of the stimulus For the in- 
trospecting individual to confuse the two, is to commit the “stimu- 
lus error” (see Ch XV, p 242) And we, in assuming that an 
ordinary discnmmation-box experiment could give us information 
about the former, and not merely about the latter, would like- 
wise be said to be committing something at least very analogous 
to the stimulus error 

But, as we shall contend now, this limitation of the discrimina- 
tion box technique is a practical rather than a theoretical one If 
we could but get at and control the Martian’s “moment-to-mo- 
ment’ stimuli, we could so fix it that he would have to compare 
one of these momentary, fleeting, “perspectively biassed” stimuli, 
placed on one side of the discrimination-box, with a “standard” 
stimulus paired with it on the other side And, in this way, we 
would eventually get the definition, m d.scrimanda terms, of the 
^^sensations corresponding to such a momentary, fleeting, and 

perspeaively biassed” stimulus 


5 Raw Feels” Do Not and Cannot Get Across 

But, secondly, the dyed m the-wool mentalist will again pro- 
test Such discrimination box experiments may, he will say, “get” 
t^ e momentary sensation defined as discrimmanda expectations 
across but it will not and cannot convey what may be called 
the raw feel of these discrimmanda Only introspection can do 
this latter ^ 

Sensations, says the orthodox mentalist, are more than dis- 
cnminanda expectations, whether indicated by verbal introspection 
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or by discrimination-box experiments. They ate in addition imme- 
diate mental givens, “raw feels.” They are unique subjective suf- 
fusions in the mind. And it is these “raw feels, these 
which constitute the ultimate entities in which as psychologists we 
ate, or should be, interested. 

Suppose for a moment, for the purposes of argument, that w 
admit this, that we admit that the “raw feel” of either ' 

tary “sensation” or of a more enduring scnse-qua ity * 
which psychology should study. But how then we mus a , 
this to be done? The mentalist says: “By introspection, 
“subject” is to be presented with the given stimuli 
trolled conditions and asked to “introspect. And, w en s , 

what he tells us is that the given light is red a 
such and such a specific hue, chroma, and intensity, an 

But what does this tell us? Obviously, the very same thing and 
no more than do the discrimination-box expenmen 
trospection does not “get the raw feels across any 
do the runnings about in the discrimination-box. ^ .r^cni^rtinff 
I present a colored (or non<olored) light to an '""“W 
“observer” and ask him to report his color experience, 
he do? He “names” this experience. He says it is 
and such a hue, and saturation, and intensity, u^ p 
stupid and push him to the limit of his “"I /X”; 

What does he finally do to indicate to me what th 
mean? Why, he turns at last to a color chart and P°“; 
which colors on the chart are for him like h.s 
tion,” and which are not. And he elaborates this by 
further just where he sees “dimensional c anges i ■ ^ 

where he does not. He works out a Titchener 
introspects for me in terms of that pyramid. And ^ 
does, i learn from his “introspection” just what I 

Martian’s runnings-about. “Raw feels, rtations *“get 

cannot, “get aLss.” Only discriminanda-expectations get 

across.” 

6. The Case of Color-Blindness 

This fact that “raw feels” are Pr'?'nd^vidual. Suppose 

particularly clear if we think of a “'°'’'b. ' red-green color- 

our “observer” in the introspecting experi 
blind. We ask him to “introspect,” or to run abo 
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combination box, or, it may be, to sort Holmgren colored worsteds, 
or look at a set of Nagel cards, or do whatever else is now the 
most approved method of testing for color-blindness It makes 
no difference which All that we learn in any case is that certain 
“red’ and “green” and "gray” stimuli will be treated by him 
as alike We learn that he cannot respond to one differently from 
the other two and that sometimes he calls all three of them “red 
and sometimes “green” and sometimes “gray But we do not 
learn what this “red” or “green” or “gray” “feels” like to him^^ 
We never learn whether it “feels” like our “red” or our “green 
or our “gray,” or whether, indeed, its “feel” is perhaps sui genens 
and unlike any of our own 

But what thus holds as regards a color blind individual holds 
mutaiii mutandis as regards any individual Whether your “raw 
feels” are or are not like mine, you and I shall never discover 
Your color “feels” may be the exact complementaries of mine 
but, if so, neither of us will ever find it out, provided only that 
your discriminations and my discriminations agree 

7. This Doctrine Similar to Lewis’s 

Finally, it may be noted that this doctrine as to the ultimate 
privacy of the “raw feel,” and hence the fact that the “raw feel” 
may be ignored in science, is very dose to the doctrine of C I 
Lewis He writes 

“No one can look directly into another’s mind The immediate 
feeling of red or rough can never be transferred from one mind 
to another Suppose it should be a fact that I get the sensation 
you signalize by saying ‘red’ whenever I look at what you call 
‘violet,’ and vice versa Suppose that m the matter of the im- 
mediately apprehended qualia of sensation [what we are calling 
‘raw feels’] my whole spectrum should be exactly the reverse of 
yours Suppose even that what are for you sensations of pitch, me- 
diated by the ear, were identical with my feelings of color-qualitv, 
mediated by the eye How should we ever find it out^ We could 
never discover such peculianties of mine so long as they did not 
impair my powers to discriminate and relate as others do ” ^ 

And again 

“You and I mean the same by ‘red’ if we both define it as the 
first band of the spectrum, and if we both pronounce the same 

r C I Lew s The pragmatic elemeat >a knowledge Univ Calif Publ 
Philos, 1926 6, 20s 227 p 213 
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presented objects to be red. It does not matter if 

1-ed rug nor the first band of the spectrum gives to the two ot 

us identical sensations so long as we^ individually ^ 1 

same sense-quality in each thing which we agree in escn g 

as ‘red.’”» 


8. Recapitulation as Regards Sensations 

“Sensations,” in so far as they have any cash value, are, for 
the purposes of science, merely readinesses to discriminate m 
ways relatively enduring, or relatively temporary an perspec 
tively biassed And no psychology, not even mtrospectionism^^i 
self, ever actually succeeded m “getting” anything else across 
there be “raw feels” correlated with such discriminanda-expecta- 
tions, these “raw feels” are by very definition private an no 
capable of scientific treatment And we may leave t ^ ' 

as to whether they exist, and what to do about them, i ^ 
exist, to other disciplines than psychology-^ g > 
temology, and metaphysics And whatever the answers o 
other disciplines, we, as mere psychologists, nee no 

""^Furthermore it may be noted in passing that orthodox sens^ 

tionalism not only mistook discnmmanda-expectauons 
feels,” but also left manipulanda-expectations and 

expectations entirely out of account And this w^s ® ^ 

sight For, as we discovered in the section on e 

Maze, a rat, m perceiving a maze, must be sai 

only sense qualities (discnmmanda) but equa y an .. fo- 

importantly, manipulanda and means-ends-re ations sup 

running, turning, rearing on hmd legs, and 

directional and distance relations among these u o 

trospectionism tended to leave all such manipu an a 

tional and distance characters out of account a^s m 

mgs,” not to be studied as such by psychologists 

So much for sensations We turn now to images 

‘C I Lewu, M,nJ a„d the World Ordtr (N'" hy- 
sons 1929), p 76 Cf also E C Tolman a„d W Xohler, 

a behavioristic account, Psychol Rev, I 9 **» 9 » ^ . ’ .. 

Cestah Psychology (New York, Horace Livenght, 1929;. P 

» Sec below Ch XXV, p 426 f ^ characteristic of 

^“This stricture against “meanings was of echools But 

the Wundtian and the Titchencrian structuralists than ol oine 
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9 Images 

If one closes his eyes and obtains m his “mind’s eye” a more or 
less fleeting “visual picture” of this morning’s breakfast table, 
or, if one abstracts himself from surrounding noises and hears 
again last night’s symphony ringing phantom like in his “mind s 
ear,” these experiences are said to be “images ” And they, with 
their sisters from the other sense modes, of touch, smell, kines- 
thesis have long figured as von Grund aus mental — i e , floating 
moments in a stream of “mental stuff” They have been supposed 
to be essentially private, to have no peripheral source of stimu- 
lation, to be sux genens, and to be knowable by means of “intro- 
spection” only 


10 Behavior Implications of Images 

But It IS obvious now, on the analogy of our previous argu- 
ment re sensation, that if images arc to have any being m sci- 
entific discourse — in a discourse, that :s, which involves more 
than one lone scientist — it must be that they also do, in some 
way, affect behavior For, if they did not, nobody but the in- 
dividual lone scientists could ever know anything about them 
They would have remained pnvate to each individual and never 
have got into psychology 

It appears then that images have got into behavior It would 
seem, however, that the only behavior into which they have got 
with any certainty is introspective (speech) behavior But in 
the preceding chapter, we saw that introspection, whatever else 
It IS, IS essentially and fundamentally behavior It is equivalent 
to a proclamatory pointing to, and classifying of When I “intro- 

even the Denkpsychologen of the Wurzburg school who set out to get mean 
mgs back into consciousness tended to reduce them in the end to but dead 
contents See E G Boring A History of Experimental Psychology (New York 
The Century Co 1929) p 400 f 

Th s IS perhaps an over pessimistic statement For it may yet some day 
be discovered that the presence or absence of specific types of images does 
make some difference for practical action It may be m short that some 
day the dream of the early individual psychologists that the so-called 
imagery types would prove of importance in determining relative types of 
success may yet prove true A reant step 10 this direction has been uken by 
F C Dav s Determinat on of predominant imagery habits in persons of 
highly specialized training M A Thesis Univ Calif X922 and Imagery 



Sensation and Images 255 

sped” upon my “image” of this morning^s breakfast table, what 
I do is to indicate the presence of unique momentary discrlmi- 
nanda-expectations and to indicate how they are like and unlike 
those produced by external stimuli. I declare that my image has 
such and such “size,” such and such “shape,” such and such 
“color” and such and such “spatial distance” in front of my eyes, 
or perhaps back of my head. That is, I declare it to be like and 
unlike such and such external stimuli. I make discriminatory 
responses, which place it with respect to the discriminanda aris- 
ing from standardized external stimuli. I, figuratively speaking, 
run about in a discrimination-box for my listener’s benefit. I pair 
the “internal” stimulus, about whose resultant discriminanda-ex- 
pectations I am introspecting, on the one side of^ this discrimina- 
tion-box, with carefully chosen external stimuli, on the ot er. 
And I indicate to you from which of these other external stimu 1 
I could discriminate the internal one and from which I could not 
discriminate it. I reduce my image to a mere discriminanda-ex- 
pectation no different in essence from those other-discrujunanda-. 
expectations which I obtain from enduring object-qualities ^or 
from momentary “sensations.” 


II. Images VS. Sensations 

But if images, like sensations, are for the purpose of science, 
nothing but discriminanda-expectations, only that their stimu 1 
happen to be internal, it may be asked wherein consist t e sup 
posed unique differences between images and sensations, wo 
points by way of answer suggest themselves. ^ 

First, It would appear that we tend to call an in ivi ua 
momentary, ^‘perspectively biassed,” expectations o iscrimin 
anda, images when the stimuli which arouse them are o vious y 
not peripherally present then and there. This distinction, owe , 
often breaks down (vide hallucinations). . 

Secondly, it seems to have been supposed that we . 

discriminanda-expectations as images when, in a ition o 
differences and their functional significance. PhU- Thesis, Univ. Cali , 93 
J. A. Gengerelli, Some quantitative experiments with eidetic imagery, dmer. 

-scry. A/-. -9^^. 

No. 172. 
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other properties, they possess a certain distinctive “texture ” This 
distinction also, however, seems to be of doubtful universality 
Perky instructed subjects to project upon a screen an imagined 
visual image of some common colored object, such as a red to- 
mato, a blue book, a yellow banana, and the like She then caused 
to be cast upon this same screen, without the subject’s knowl- 
edge, a faintly colored, hazily outlined and slightly oscillating 
actual picture of the required object And under these conditions 
she found that almost invariably such “distinctly supraliminal” 
visual perceptions were mistaken for and incorporated into the 
images of imagination without the least suspicion on the ob- 
server’s part that any external stimulus was actually present It 
appears in other words, that under appropriate conditions, 
“images” (of imagination) cannot be distinguished from actual 
faint sensations or perceptions ** 

We must conclude, then, that the distinction between images 
and sensations is primarily one of degree only and not one of 
kind, that there is no unique texture distinctive of images, and 
that the distinction, m the last analysis, is merely a physiological 
one, defined by the degree to which direct peripheral stimuli 
for the given discriminanda can be determined by the experimenter 
to be then and there present, or not 

12 Summary 

Both images and sensations get into our science as discrimi- 
nanda expectations, 1 e , as a certain type of immanent determi- 
nant only Their “raw feels” play no role With “images” the be 
havior in which they function is for the most part introspective 
speech behavior only With “sensations,” or at any rate, for the 
more enduring ‘ object qualities,” the behavior may be either in- 
trospective or practical But images, no more than sensations, are, 
in the last analysis, private or mentalistic Whatever private 
and mentalistic characters — ^whatever “raw feels” — either sensa- 
tions or images possess, these by definition never get across and 

“C W Perky, An experimental study of imagination Amer J Psychol, 
1910 ai, 422 542 

For a survey of the history of the distinction between imagination and 
ma^ on the one hand and perception and sensations on the other see 
L G Boring A History 0] Expennental Piyehology (New York The Cen 
tury Co, 1929), Ch. 10 ^ 6 ^ \ 
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do not enter into our science qua science. Sensations and images 
are for the purposes of science but certain unique, though quite 
objectively defined, immanent determinants of behaviors. 
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Chapter XVII 
FEELING AND EMOTION^ 

I. Feeling and Emotion as Objective Immanent 
Determinants 

W E must now show that even feelings and emotions are, 
likewise, but immanent determinants of behavior 
These most “subjective” of experiences also constitu •* 
no bogey for our behaviorism Our first point will be that the 
so-called simple feelings, pleasantness and unpleasantness, and 
the so-called emotions, fear, rage, lust, and the like, are funda- 
mentally alike They both involve, we shall assert, the following 
three constitutive phases (a) the release of relatively general- 
ized sign gestalt-expectations, (b) incipient visceral and skeletal 
movements going-off appropriately to these sign-gestall-expecta- 
tions, and (c) resulting auxiliary sets of organic and kinesthetic 
sensations, that is, discriminanda-expectations 

(a) Sign gestalt-expectations we have defined as readinesses of 
the organism to expect certain types of resulting significates as 
lying in such and such types of means-end relation with respect 
to such and such given, immediately presented, signs In the case 
of a feeling or an emotion the given stimulus-situation evokes, we 
shall suppose, a sign gestalt-expectation to the effect that the 
given object, or situation, is a sign for (will lead on to) the coming 
of some relatively fundamental, desired or undesired, physiologi- 
cal significate (b) The release of such a sign-gestalt expectation 
tends to induce along with itself (through some physiological 
mechanism) incipient preparatory and consummatory activities, 
1 e , incipient stages of movements appropriate to the getting to 
or from the ultimate physiological significate and of reacting, 
both viscerally and skeletally, to the latter when reached (c) And, 
finally, we suppose that these incipient movements give rise to 

1 Cf E C Tolman A behavioristic account of the emotions Psychol Rev 
1923 30, 217 227 
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kinesthetic and organic stimuli and thus to resulting discnmi- 
nanda expectations 

2 This Doctrine — a Derivative of the James Lange 
Theory 

It will be noted at once that such a doctrine, if not exactly 
identical with, is at any rate a close derivative of the James-Lange 
Theory ^ That theory, it will be remembered, defined an emo- 
tion as a propensity to behave in a given way (e g , to run away, 
in the case of fear, to strike out, etc, in the case of anger, plus 
accompanying activities of the viscera) and then as consisting 
further, m the set of kinesthetic and organic sensations supposed 
to result from these responses, overt and visceral This, as ar 
as it went, was obviously pretty good behavioristic doctrine, o 
which the present theory may be described as merely a 
elaboration The present theory does, however, involve two a 1 
tional features First, it includes m its purview, as fundamentally 
the same sort of thing as the emotions, the simple ee mgs 

1 e , pleasantness and unpleasantness And, secondly, it su 

for the simpler notion of immediate response, ana y 

and, if you will, the more complicated notion of the re ease, , 
of a sign gestalt expectation, and, only then, of resu tant incipi 
movements and visceral reactions , 

Let us indicate this doctrine, first for the case o t e sim 
feelings 

3 Pleasantness and Unpleasantness as Sign-Gestalt 
Expectations 

Pleasantness Our doctrine will be that pleasantness is first 
of all, the release of a sign gestalt expectation, 1 e , t e 
of an expectation to the effect that the presente o jec . 

tion IS a sign of something “good,” 1 e , of a fina p y 
quiescence Pleasantness is thus, first of all, an asser 
staying m the presence of, or having some ot er type o 
commerce with, the given, presented object, or situation, 
on to physiological quiescence 

»Cf C G Lange and \V James The 
cd by Knight Dunlap (Baltimore The Williams St i 
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Two further points about this arc, however, to be emphasized 
Pleasantness qua pleasantness, and nothing more, does not assert 
just what the ulumate type of this quiescence is going to be — 
whether, that is, the given commerce-with is going to satisfy 
food hunger, sex-hunger, excreuon hunger, esthetic hunger or 
what— only that some sort of good quiescence is to be reached 
And, secondly, it docs not assert the precise type of commerce- 
with which IS going to get the organism to the latter It asserts 
merely that some sort of a positive engaging with the immediate 
sign IS going to lead on to this good quiescence 
Unpleasantness Turn, now, to unpleasantness In it, just the 
opposite situation obtains Unpleasantness asserts that the im- 
mediately presented object is a sign that something “bad,” le, 
a final state of physiological disturbance, will come as a result 
of having commerce with such a sign But, again, there are two 
subordinate features to be noted 
Unpleasantness qua unpleasantness, and nothing more, docs 
not assert the precise character of the ultimate physiological dis- 
turbance which IS to come whether it will be injury, balking 
of other propensities, or what Nor does it assert the precise char- 
acter of the commerce with the sign, which threatens this ultimate 
disturbance — merely that any type of positive commerce with 
such a sign is likely to lead to such a physiological disturbance 

It IS only m the emotions proper, as we shall see shortly, that 
there are assertions as to the more precise characters of the 
coming “goods” or “bads,” physiological quiescences and dis- 
turbances, and also as to the more precise characters of the 
means end relations of these “goods” and “bads” to the immedi- 
ate sign situations 

4. Pleasantness and Unpleasantness as Incipient 
Movements and Visceral Activities 

The second mam point in the doctrine is that pleasantnesses and 
unpleasantnesses, as released sign gestalt-expectations, also in- 
volve, in some physiological fashion, not as yet understood, the 
release of incipient movements and visceral activities In the case 
of pleasantnesses, these incipient processes will be primarily slight 
movements of approach or persisting plus premonitory forerun- 
ners of general visceral quiescence In the case of unpleasantnesses. 
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such incipient processes will be incipient movements of desisting 
plus slight premonitory foretastes of general visceral disturbance 

5. Pleasantness and Unpleasantness as Resulting 
Kinesthetic and Organic Sensations 

Finally, the third feature of the doctrine wll be the distinctly 
“James-Lange-ian” one that pleasantness and unpleasantness, as 
“feelings” or “mental states,” are nothing more or less than the 
resulting organic and kinesthetic discnminanda-expectations 
These discrimmanda-expectations, these “sensations,” become con- 
scious and constitute the “conscious feeling” of pleasantness or 
unpleasantness, if the organism starts to behavior-adjust to run- 
ning back-and-forth with respect to them Pleasantness and un- 
pleasantness are, that is, as conscious feelings, probably present 
in an introspective moment only As conscious entities, t ey are 
undoubtedly artifacts of introspection Furthermore, the 
of introspection introduces new sign-gestalt-expectations w ic 
tend to displace those which give nse to the given, to- e mtro- 
spected-upon organic and kinesthetic sensations Hence any ac 
curate introspection on the “sensations” of pleasantness and un- 
pleasantness IS very difficult 


6. Relation of Above Doctrine to a Typical Hedon 
istic Doctrine such as Troland s 


It may help here towards the better envisageraent and evalua- 
tion of the above doctrine if we stop for a moment an compa 
It with a typical hedonistic doctrine of pleasantness an unp ea 
antness, such as Troland's * Troland says that, when a response 
to a situation is such as to cause a resultant ‘pleasantness stim 
ulation of a “beneceptoi^")y this will tend to increase t e con 
ductance of the cortical centers for that response, whereas w 
a response to the given situation is such as to cause a , 

“unpleasantness” (stimulation of a “noaceplor* ), is wi 


to decrease the conductance for that response ^»rtain 

The chief representatives of his beneceptors are (a , 

hypothetical sense organs which he supposes to e s i 

■a L T Troland The FtindameeUds of Homan """A *xiT 
t> Van Nostrand Company. Inc., 1928). Cl: XI, P 202 f and On Alt 
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by a high state of erotic acuvity, (b) the gustatory receptors 
stimulated by sweets, (c) some of the olfactory receptors — le, 
those corresponding to certain of the odors, and (d) certain of 
the skin receptors, especially those activated by moderate warmth 
The chief representatives of his nociceptors are the free nerve 
endings which induce pain 

It appears now that, whenever bcneceptive afferent systems are 
stimulated, all the neural processes then or just previously con- 
ducting tend to suffer an increase in their conductances, and, 
whenever the nociceptive afferent systems are stimulated, all the 
neural processes then or just previously conducting, tend to suffer 
a decrease in their conductance He calls this the retroflex action 
of beneception and nociception 

Resultant feelings of pleasantness and unpleasantness (benecep- 
tive and nociceptive sensations, or, if you will, their physiological 
correlates) then act for him, as they do for all good hedonists, 
by enhancing and depressing They predispose the organism to 
favor those types of activity which have in the past led to pleas- 
antness (1 e , erotic sensations, certain odors, bodily warmth, etc ) 
and to avoid those types of response which led in the past to 
unpleasantness (i e , bodily pains) It is the leading to pleasant- 
ness or the having led to pleasantness, or contrariwise, the leading 
to unpleasantness or the having led to unpleasantness, which thus 
provide, according to Troland, the fundamental motives for doing 
and learning To get to pleasant (i e , beneceptive) sensations and 
to avoid unpleasant (1 e , nociceptive) sensations are for him the 
ultimate motivations of behavior 

Contrast, now, such a point of view with our own doctrine as 
just presented For us, a “sensation” of pleasantness results from 
an expectation of a good outcome, and the “sensation” of un- 
pleasantness results from an expectation of a bad outcome, rather 
than vice versa To “feel” pleasant is, according to us, already 
to have released a total sign gestalt expectation that the per- 
sisting in a positive commerce with the given external situation 
will lead to a good significatc And, contrariwise, to feel unpleas- 
ant is to have already released a total sign gestalt expectation 
that the persisting in a positive commerce with the given ex 
ternal situation will lead to a bad significate Pleasantness and 
unpleasantness are thus held by us to be expressions of cognitive 
expectations already functioning 
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The organism does not, according to us, do things m order to 
feel pleasant, and not to feel unpleasant, as Troland supposes. 
Rather the organism docs things in order to get to quiescence 
and to avoid disturbance And he feels pleasant when he t m s 
(i e , expects) that persisting in the situation before him is 
to lead to quiescence. And he feels unpleasant when he t in s 
(1 e , expects) that persisting in the situation before him is going 
to lead to disturbance Pleasantness and unpleasantness are, as 
we see it, results, not causes. They are indicators of cognitive 
expectations already made. 

It is to be noted, further, that, as such indicators o expecta 
tions, they may be either right or wrong The organism 
pleasantness when he should not, and vice versa But, 1 e is 
docile, he will be able, at least in some measure, to correa these 
expectations and hence the occurrences of his feelings e wi 
correct them to coincide with the characters of the actua y ex 
perienced outcomes which he has had on previous ^casions 
Finally, the present account and Troland’s may be compar 
on one further point According to Troland, pleasantness an ^ 
unpleasantness are the products of specific end-organs, t e ene 
ceptors and the nociceptors. And this is something w ic 
seem to be fixed once and for all by the innate 
constitution of the organism.^ According to us, on ^ ® ° 
hand, the organism is, to be sure, endowed miUa y wit 
original propensities to expect that certain d*scriininanda-c^- 
merces (for example, the eating of sweets) will ea o g 
quiescences, but, if these initial expectations prove au » 
can, within limits, unlearn them He need no onger 
antnesses relative to these specific types of , j\ 

does not, according to us (as he would according to » 

have to go on through life feeling pleasantness m - 

specific sweets which actually have resulted in imme 
Violent pain time after time 

7. The Emotions 

Turn, now, to a consideration of the emotions proper 
the term emotion to cover such entities as fear, rage, us , 

* There are, of course, Troland also supposes, a large number of pu / 
neutroccptive sense systems, those of vision, hcarmg, ow 
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food hunger, extreme fatigue, extreme excretion hunger These 
emotions, like simple pleasantnesses and unpleasantnesses, also 
consist, we shall claim, in (a) sign gestalt-expectations of re- 
sulting physiological goods and bads as “promised” or “threat- 
ened” by the immediate stimulus situation, (b) incipient move 
ments and visceral activities resulting, in physiological fashion, 
from the release of these sign gestalt-expectations , and (c) re- 
sultant organic and kinesthetic stimulations (discriminanda-ex- 
pectations) 

8 The Emotions as Specific Sign-Gestalt- 
Expeclations 

An emotion is, first of all, an expectation of a “promised” 
physiological quiescence, or of a “threatened” physiological dis- 
turbance — i e , an expectation that mere persisting, or desisting, 
m the given activity will be a proper course to pursue An emo- 
tion IS thus, first of all, a pleasantness or an unpleasantness * 
An emotion is also, however, something more specific As con- 
trasted with a simple pleasantness or unpleasantness, it is (i) an 
assertion as to a relatively specific character m the promised 
“good” or the threatened “bad”, and also (11) a more specific 
assertion as to the sort of means end relations which obtain 
between the immediate sign and this promised or threatened 
physiological sigmficate 

Fear, for example, is not merely an assertion that the imme- 
diately present situation, if persisted in, is a sign for a physio- 
logical disturbance It is not merely an unpleasantness, it is also 
an assertion that this threatened disturbance is going to be of 
the character of injury, or pain And, further, it is likewise an 
assertion that the means end relations between such threatened 
pain or injury and the immediate sign are such that mere stay- 
ing in the presence of the latter will lead to the pain or injury 
Hence, fear tends to evoke the speafic avoidance responses of 
escape or hiding 

Or, again, to take another example, rage likewise is not merely 

B Allport also divides the emotwiia into the two classes of pleasant and un 
pleasant and suggests an interesting phys ological basis for th s distinction F H 
Allport A physiological genetic theory of feeling and emotion Psychol Rev , 
1922 29 132 139 
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an assertion that the immediately present situation is a sign for 
a physiological disturbance; in addition, and more specifically, 
rage is; (i) an expectation that this disturbance will have t e 
charaaer of a blocking of, or interference with, other activiues; 
and (ii) it is an expectation that the speciBc means-end-relations 
between such threatened blocking and the immediate sign are 
such that the mere continued existence of this sign (e.g., ^ en 
emy) will tend to lead to such blocking or interference. ^ 
rage tends to evoke the responses of attacking or estroying 
sign-object as the proper sort of avoidance response. ^ 

Finally, as a last example, lust is not only an assertion tha 
the given sign-object will lead to some physiologica quiescen 
It is also an assertion: (!) that this promised quiescence is sp 
cifically that kind required by the sexual apparatus, an n 
the means-end-relations between the immediate sign an 
sexual goal are such that the way to reach the alter is 
sort of intimate bodily contact with the sign. 

9. The Emotions as Resulting Incipient Movements 
and Visceral Activities 

Secondly, we assume for the emotions, as for ^ 

ness and unpleasantness, that the as'yet unknown 

such a sign-gestalt-expectation causes,^ . / rm nf move- 

physiological mechanism, the release, in incipient o , 
ments and visceral activities; these incipient ac ivi 
respond to the means-end-relations involve m is nuiescence, 
and also to the final physiological distur “ce assume, 

which figure as the significate of such a away and 

for example, for the case of fear, that incipie visceral 

hiding activities and incipient fore-runners ° ^ ^ Similarly we 
activity appropriate to pain or injury and attack 

assume, for the case of rage, that mcipien g dis- 

movements, and slight, incipient fore-runners released. Or, 

turbance of being blocked or movements 

finally, we assume, for the case of lust, t a ■ P j condition 
of contact plus incipient foretastes of the final visceral 
of sexual “analepsis” are released. 
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10 The Emotions as Resultant Kinesthetic and Or- 
ganic Sensations 

Thirdly, our doctrine of emotion is that, as a result of such 
incipient movements and visceral activities, the organism receives 
more or less specific types of organic and kinesthetic stimula- 
tion The emotion, as “conscious feeling,” is but the complex of 
resultant organic and kinesthetic “sensations,” which enter “con- 
scious awareness ” That is, they enter conscious awareness, if the 
organism proceeds to behavior adjust to a “running-back-and- 
forth” with respect to them, if, in short, he introspects with 
respect to them, though again, as in the case of the simple feelings, 
the very act of introspection tends mightily to interfere with these 
particular types of organic and kinesthetic discrimmanda which 
are to be introspected upon To introspect introduces a new set 
of sign gestalt expectations which tend very much to interfere 
with those which are involved m producing the emotion itself 
Hence the well known difficulty of introspecting upon the emo- 
tions 

n Distinguishing the Different Emotions 

So much by way of general definition, but what, it may be 
asked next, constitute the real differentia of the different emo 
tions Two answers suggest themselves On the one hand, it may 
be said that we differentiate and name the different emotions pri- 
marily mtrospectively, i e , in terms of the types of organic and 
kinesthetic and visceral sensations tied to them Or, on the other 
hand, it may be said that we name and distinguish them pri 
manly in terms rather, of (i) the fundamental types of qui 
escence and disturbance being sought and avoided, plus (n) the 
fundamental types of means end relations being expected as the 
ways thus to seek and avoid 

The first answer seems relatively improbable It has two la 
cun<e First, it presumes a very considerable ease and validity m 
introspection But it has been pointed out that any adequate 
introspection of the emotions would seem exceedingly unlikely, 
because the sign gestalt expecutions required for introspection 
tend to interfere with those involved in the emotion itself And, 
secondly, the physiologists are now making it doubtful if many 
of the emotions really do differ very distinctively one from an 
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other in their organic make-ups Thus Cannon, as a of his 

investigations of the visceral activities involved in fear, rage, 
“pam,” “hunger” has concluded that the differential features m 
these major emotions cannot be traced to their visceral conipo 
nents There is too much overlapping among the lat^r n 
Dashiell, collecting together all the evidence including Cannon s, 
concludes decisively that there is no certain evidence as yet a 
duced to indicate any “distinctive visceral cores for the separate 


emotions u i. 

Consider, now, the second answer It would assume that the 
separate emotions are, in the last analysis, distinguis e an 
given separate names by virtue of (i) the differences ^ ^ 

final physiological quiescences and disturbances whic ^ 
respectively seeking and avoiding, and by virtue t e c ar 

acteristic differences of means-end relation in whic ey expe 
these respective quiescences and disturbances to he 
Thus fear, on this hypothesis, is distinguished and 
manly, by virtue of its being (i) an avoidance ^ ® P 
logical disturbance of pain or injury, plus (ii) an expectation a 
the way to avoid such pain or injury is by escaping , 

sign object in question Similarly, rage would be . , 

by virtue of its being (i) an avoidance of the p ysio ogi 
turbance of blocking or interference, plus (n) an expe 
that the way to avoid such blocking is to destroy t e sig 
in question Or, finally, lust would be distmguis e y i 

Its being (i) an approach to the physiological quiescence 

ual analepsis, plus (ii) an expectation that the way o 
such sexual analepsis is by intimate bodily contacts 

We define the emotion as fear, whether it e Hefinc 

in rats, when the organism is observed to run or i e, ^ j c 
It as rage, when he is observed to fight or attack ^^d we deiine 
It as lust, when he is observed to caress or copu ate 
distinctions we make quite successfully, irrespective ° 
or not the visceral components, and hence the 
of these different emotions, are or are not distincti 

'Cf W B Cannon The mternrtons of emotions as suggested hy recent 

physiological researches Amer / Psychol I9'4 ®S jnd 

Also W B Cannon Bod^ly Chonges «« Paxn Hunger, Fear ana 
^ (New York D Appleton and Company 19*9) , , „ ,0 g 35 

’J F Dashiell Arc there any native emotions^ P>^chot tiev . 

319317 
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It would go m similar fashioa for all the other fundamental 
emotions (whatever the ultimate list of these may eventually 
turn out to be) In the last analysis each emotion, as a distinctive 
entity (and this holds also of pleasantness and unpleasantness), 
is to be defined not in terms of some obvious and certain “intro- 
spective givens, but in terms rather of the process’s functional 
character as an immanent determinant of behavior — i e , in terms 
of Its character as the demand to and from such and such spe- 
cific quiescences and disturbances plus also its character as an 
accompanying means end expectation as to the “lie” of such 
quiescences and disturbances The different emotions, and simple 
pleasantness and unpleasantness, are important and disunctivc, 
not as different and unique sets of kinesthetic and visceral “sen- 
sations, but as distinctive and unique “directions” of behavior* 

..»n . O' '"0- 

sSl 'si '‘"O"” o' ™ot»n flyM R^, I9JI 38, 
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PART V 

MOTIVATION AND LEARNING 



“ ‘The time has come/ the Walrus said, 

‘To talk of many things 
Of shoes — and ships — and seahng-wax — 

Of cabbages — and kings — * ” 

The walrus was an introvert His interest in his own “be- 
havior determinants,” more or less ignoring those of the oysters 
(the “bitter tear” was but sheer introverted emotionalism), and 
his delight in spinning out such “inventive ideations” as that of 
the “seven maids with the seven mops sweeping for half a year,” 
prove It 

In short, the walrus was a system-maker For it is the intro- 
verts alone, so they tell us, who make systems We must sup- 
pose, then, that the walrus in hts humble Victorian way had 
developed his own brand of behaviorism and, when he had fin- 
ished It, that he turned to his friend the carpenter to explain 
what, summed up in terms of the whole vegetable and animal 
kingdoms, from the humblest brassica oleracea (botanical name 
for cabbage) to the highest reigning homo sapiens, this his be- 
haviorism amounted to 

More specifically the walrus found it time to indicate his stand 
with respect to the two perhaps most fundamental problems of 
psychology the nature of motivation and the nature of /earning 
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APPETITES AND AVERSIONS 


I. The Ultimate Drives 

I N the preceding chapter, and indeed implicitly 

the entire foregoing discussion, it has been tha 

behavior goes off, in the last analysis by virtue only of 
certain final physiological quiescences, whic are beine 

or of certain final physiological disturbances w ic 
avoided Further, it has also been implied, and we 
definitely to assert, that organisms are provi e mna e , 
vaguely, with sign-gestalt-readmesses as to ow o , 

and from, and also with the necessary ^^"^^"’'"orcanTsmrare 
make them actually try thus to get to and from Orgam^s^are 
innately ready, provided they ate also suffering ® 
from appropriate initiating organic d.stu’rbances 

mand certain quiescences to-be reached and -geative com- 

to-be avoided And they expect that positive g ^ 
merces with the objects presented certain feel- 

them to or from Organisms are innately y ^ joptiate initi- 
mgs and emotions, provided they are also P 

atmg states of organic excitement accompanying 

Such innate sign-gestalt-readtnesscs, wi 
appropriate demands, we shall designate ir Jrives orovide, 

mate or fundamental drives These All the 

we shall suppose, the primordial bases which ap- 

various specifications and elaborations o ^ be conceived as 
pear m adult and experienced organisms are o 
'Forerunners of the doctnne presented m this chapter 
already appeared m articles , , tmo 37. 2*7 *33 . _ 

S C Tolman Instinct and purpose Fsychol / i / Abnorm ^ 

Can instincts be given up m psychology / 

°^yckol, 1922, 17 139-152 , , o tt tQ21 30, 200-21® 

The nature of instinct, Psychol J \ ^ 

„ The nature of the luorfawenul dntea / 

Psychol, 1926, 30, 349-358 



272 Motivation and Learning 

but refinements, modificattons, or elaborations built up upon 
such more ultimate, innate readinesses and demands 

2 Craig’s Doctrine of Appetites and Aversions 

This doctrine of certain physiological quiescences and disturb- 
ances to be got to or from, given certain initiating physiological 
states, plus certain innate sign gestalt readinesses as to how to 
get thus to or from has been borrowed almost i« toto from Craig 
(although Craig himself might not perhaps be willing to recog- 
nize it when thus translated into our language) As a result very 
largely of observations on the nesting and mating of pigeons,* 
he formulated a theory of what he calls "appetites” and “aver- 
sions ” He writes 

"An appetite (or appetence, if this term may be used with 
purely behavioristic meaning), so far as externally observable, is 
a state of agitation which continues so long as a certain stimulus, 
which may be called the appeted stimulus, is absent When the 
appeted stimulus is at length received it stimulates a consum- 
matory reaction, after which the appetitive behavior ceases and 
IS succeeded by a state of relative rest 
"An aversion is a state of agitation which continues so 
long as a certain stimulus, referred to as the disturbing stimulus, 
IS present, but which ceases, being replaced by a state of relative 
rest, when that stimulus has ceased to act on the sense-organs ” * 

Our doctrine makes only certain slight emendations to the above 
— emendations, furthermore, which are for the most part also 
implied, although in somewhat different language from ours, in 
the rest of Craig’s own account 

(a) (0 In the case of the appetites, we should heJd that, m 
some of them at least, the ultimate to-be got to goal is, not the 
mere consummatory stimulus object per se, but rather the final 
state of physiological quiescence to be reached by commerce with 
the consummatory object We hold, that is, that the consum- 
matory responses themselves are usually docile and not wholly 
blind and reflex — and that, m so far as they are thus docile, the 
ultimate goal is the final state of physiological quiescence and 

2Cf W Crag Male doves reared m isolation / Jmm Behav 1914 4, I2I 
133 

3 \V Cra g Appetites and averswns a$ const tuents of instincts Btol Bull 
1918 34 91 107 P 91 
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not the mere consummatory object or act itself, (ii) simi 

lady, in the case of the aversions, we hold that the ultimate y 
to-be-got-from entity is, not the “disturbing stimulus per se, 
but rather, a final state of physiological disturbance (e.g., mjury, 
physiological blocking, or the like), which is t reatene y 
that disturbing stimulus. That is, we should hold that the avoi - 
ance of the disturbing stimulus is, in most cases, a so 
the sense that, if it be demonstrated to the organism t at no 
*‘bad” will actually result from the specific disturbing stimu us, 
will eventually cease to avoid it. The dove wi not , 

avoid the loud sudden noise when it is prove to im 
that specific and particular loud sudden noise threatens no 
physiological disturbance.* 

(b) Our second emendation consists in fu er c arac 
tions of the “states of agitation” themselves. Sue states 
tation are what we are calling “initiating organic ° • 

citements.” And, according to us, such states are o p P ... 
and cognitive. They express (that is, by virtue 0 ^ . 

relative to the final accomplishment of their en s 0 ^ 
and from) : (a) demands to get to the quiescences . j j, 
disturbances (with maximum ease); and (b) sign-g , , h 
nesses, however vague, as to how to get thus to or from 1 

(c) Finally, the third emendation we should dictum 

simple statement as quoted would consist in our ur 
that the appetites and aversions do not go o aooro- 

of the eternal stimuli (“consummatory” or 
priate to them, but that they require also these ml 
logical states. (This is an emendation which -j, 

develops.) The state of agitation to 

terms the demand for hunger-satiation plus t g hunger* 

nesses for exploring and eating as the ways to get o 
satiation — does not arise merely, or primari y, as a ^ 

presence of food-stimuli or cxplorable-stimuli, ^ 
result of an internal inma'ing physiological^ 
physiological hunger. Similarly, the state of g definitely 

)* P'rl'sp* rhe only one of o«r definitely that the 

»ith Cralg’i account. For Craig »ays pretty specinc y «reflexi$hnesj 

consummatory act is reflex. However, be seems to_ mean u> jn^tcly, than 
tnore that the consummatory response is g*'^^** 
rhat it U not capable of any impros'ement through learning. 
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fnght — m our terms, the demand to get from injury plus the 
sign-gestalt-readiness to accept certain types of object as to be 
avoided m order thus to get to safety and to keep from injury— 
does not arise merely, or primarily, as a result of danger-threat- 
ening “disturbing stimuli,” but rather as a result of an initiating 
internal physiological stale which, for want of a better name, we 
may call timidity, and which must be present m order to make 
the animal sensitive to such “disturbing stimuli ” 

Both appetites and aversions have their initiating physiological 
excitements or states And it is only when these states are in 
force that the demands to get to the given type of quiescence, or 
from the given type of disturbance, arise It is only then that 
the organism seeks consummatory objects and avo ds “disturbing 
ones Only the hungry animal seeks and eats foods, and only 
the at-that-moment timid “ animal flees from loud noises or the 
like 


3 . Appetites Are Cyclical; Aversions Are Relatively 
Continuous 

We must note, next, that the appetites and the aversions tend 
to differ in regard to the periodicities of their initiating states In 
the case of appetites, of which hunger and sex are typical ex- 
amples, the initiating physiological state out of which arises the 
definitive demand for quiescence plus the accompanying more or 
less vague sign-gestalt-readinesses, as to how to get to such 
quiescence, follows a definite meubolic rhythm or cycle A state 
of excitation with resulting acUvity and final quiescence, followed 
by a state of inertia, which only later gives way to still another 
state of excitation, is the typical picture 
In the case of the aversions, on the other hand, of which 
fright and pugnacity are typical examples, the physiological initi- 
ating state tends to be a more enduring and constant affair The 
organism is in a relatively continuous state of timidity or of belli- 

5 It IS obvious that we are here using the term ‘timid not merely for that 
extreme form of this condition whch is supposed to des;;rve opprobrium 
but also for its weaker values which as cautiousness ’ are said to be de- 
serving of praise The term timidity designates the possession of the or 
ganism, at the gtven moment, by a physiological state or excitement which 
makes him ready, at that moment, to respond to and to avoid injury- 
threatening stimulus-objects 
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cosity. The organism is always relatively ready to be frightened 
at a danger-threatening stimulus or to get angry at an inter er 
ence-threatening stimulus; though undoubtedly here a so t ere 
will be a certain amount of ^clical variation due to c anges in 
metabolic and glandular conditions. 


4 - 


Resume of Doctrine 


Let us pause, now, to sum up the discussion. We shall do t 

by means of a series of propositions: , , • n Up 

(a) The fundamental drives or motivations underlying all be- 
havior are to be conceived as certain innately provi e , gene 
physiological demands plus certain more or less vague sign 
readinesses as to how to satisfy these demands. These sign ge 
readinesses will be much affected by learning, but t eir cores 

to be conceived as given Innately. , 

(b) These fundamental drives subdivide convenien y 1 
classes, to be designated the appetites and the aversions. 

(c) An appetite has three constitutive phases: 

(i) an initiating physiological state, “PP"" 

t d:!:::d for a gl^n type of physiologicai quies- 

""m)‘’l“morc or less vague “g" 

how to achieve this quicsccnce:-i.c., a ^ 

readiness as to the type of To as To the 

to be sought and had commc^cc-^^lt —mercc with in 

type of e^aploratory « 'j^^’l’J/oTcTnruin-lry 

order to get to this to-bc-soughl-tor t> p 

(d) Ai"ii'version, also, has three similar 
(i) an initiating physiological slate, 
relatively enduring and of constant streng continu- 

organis.;, and which, whenever thus more or less contm 

ously present, gives rise to; 
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“threaten” such a disturbance and, also, as to the types of 
means objects to be had commerce-with in order to get 
from and to avoid such “avoidance-objects ” 

So much, by way of general definition, we turn now to a more 
specific, though hasty, consideration of individual appetites and 
aversions We shall limit ourselves to such a “hasty” considera- 
tion because, this being one of the most uncertain fields m psy- 
chology, we actually know very little about such individual appe- 
tites and aversions 

5 The List of Human Appetites 

If It be asked what in general is the total list of appetites, the 
answer will be, of course, that such a list will be different for 
different species Birds and insects seem to have more appetites, 
and perhaps also more aversions, than do human beings Thus 
Craig, for example, finds in his pigeons such appetites as “lo- 
cating a nesting site,” “fetching straws and building them into a 
nest,” “sitting on the eggs,” “roosting,” etc * And the hymenop- 
tera, to take an example from the insects are, as is well known, 
provided with very numerous and relatively specific appetites m 
the way of building and provisioning of nests, caring for and 
rearing their young, etc 

In the present chapter we shall restrict ourselves, therefore, to 
a consideration of the appetites and aversions of human beings 
only Without any pretense at finality, we shall now suggest as 
a tentative list of human appetites the following Food-hunger, 
Sex-hunger, Excretion hungers. Specific Contact-hungers, Rest- 
hunger Sensory-motor-hungers {le. Esthetic and Play Hungers) 

Such a list IS, of course, quite speculative Many more observa- 
tions on human beings in both laboratory and “field” than are 
at present available, will be needed before it can be made final 
It IS to be taken here, therefore, for its suggestiveness only It 
errs undoubtedly on the side of brevity But it will suffice for 
purposes of illustration Let us consider each of the items m it 
one by one 

Food-hunger The fact and nature of this appetite is relatively 
obvious The initiating physiological state is a characteristic type 
of disequilibrium which is produced in the nutritive alimentary 

•W Crms Appetites and avetsions as ojnsntiienu of instincts Etol Bull 
i9io> 34 PP 97 100 
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system after periods passed without nourishment. When this dis- 
equilibrium is in force there is released a demand for the qui- 
escence of hunger satiation together with an accompanying sign- 
gestalt-readiness to explore and to eat. In a word, food-hunger 
provides a demand for alimentary satiation plus an innate 
gestalt-readiness (which can become elaborated and modified y 
experience) that certain types of food-object (nipple, etc.) are 
the appropriate ways of getting to satiation, plus the^ urt er 
subordinate sign-gestalt-readiness that exploratory activities are 
the way to get to such food-objects. , 

Sex-hunger. The mitiaring physiological state for this 
internal disequilibrium of glands and sex organs, and it provi es 
a demand for the getting to a complementary physiologica state 
of sexual quiescence — plus some very vague sign-gesta t rea 1 
ness, prior to tuition, as to how to achieve the latter, viz., inter 
course with a sex-object, normal or perverted. The sexually ex- 
cited individual demands sexual quiescence, and he re eases a 
sign-gestalt-readiness to the effect that this demanded quiescence 
lies in the means-end-relation of intercourse with suc^ an su 
types of sex-object. He also releases a subordinate 
readiness that such a sex-object, if absent, is to be reac e 


exploring. j t ' 

Contact-hungers. We have in mind here what Freu ^ 
nates as the polymorphous perverse expressions of sex m 7°^ ^ 
children, or, indeed, in adults, in so far as these latter ave 
outgrown their childish ways. Wc refer to such 
thumb-sucking, bed-wetting, faeces-holding, and the 1 e, 
in certain children and adults seem to provide inime iate 
faction in and of themselves. And our hypothesis is t m 
cases, the child or adult is suffering an immediate p ysio 
disequilibrium which requires for its quiescence one o 
minor bodily contacts. The child has an appetite or * j 
cscences, to be obtained by such specific contacts. ese 8® 
facts do not as such admit of dispute. The only further question 
IS whether or not such minor appetites are, as Freu wo 
m some mysterious way linked up with, and part ® ^ tiy 
appetite proper. This, however, is a question for w ic n 
adequate data seem as yet to be at hand. 

’ S. Freud, Three Contributions to Sexual Theory (New York, The J 
« Nervous and Mental Disease Publishing Company, 19m;. 
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Excretion hungers By the excretion-hungers, we mean the 
need to micturate and the need to defecate m a suitable place 
It must be noted, however, that it is, perhaps, only certain ani- 
mals in whom these physiological disequilibriums give rise to 
real “needs,” qua needs For in some animals, the lower monkeys 
and birds, for example, micturation and defecation seem to occur 
immediately, as mere reflexes But there are species, cats and 
dogs, for example, in which the animal does seem to suffer a 
real need, — namely, the need to perform the act in a “suitable” 
place And such animals can be observed hunting for such a 
“suitable” spot And here we seem to have a real appetite, the 
consummaiory response of which is that of “voiding” in the 
appropriate type of environmental spot The animal expects only 
“such” a voiding to bring quiescence 
Rest hunger is our name for that appetite which seems to 
arise out of the specific physiological disequilibrium of fatigue, 
and which has as its complementing goal a physiological qui- 
escence of well being, — “restedness ” The final consummatory re- 
sponses would be those of “lying down on — relaxing m — a quiet 
place,” etc Such consummatory responses require the presence 
of, and commerce with, such final environmental objects as 
ground, couches, or what not, to he upon, together with sur- 
rounding stillness and absence of environmental disturbances The 
rest hungry animal ‘rests” with the aid of such consummatory 
objects if they already be present, and he explores for such ob- 
jects, 1 t ey be distant The rest appetite consists, then, m 
a demand for the final physiological state of well being plus 
innate and acquired sign gestalt readinesses as to the appropriate 
sorts o o jects for resting on, and in, and as to ways of getting 
to such tinal quiescence 

Sensory motor hunger, (.,, etthelic and play hungers) We 
are ere on even more debatable ground But for the purpose of 
raising an issue we shall present a definite hypothesis, to wit 
that human beings and perhaps even some of the lower animals, 
mclude among their appetites various needs to get to “mild and 
harmonious fatigues of their discriminative, manipulative, and 
means end faculties” By “mild and harmonious” we shall un- 
derstand a fatigue resulting from types of diserimmanda , ma- 
mpulanda , and means end readinesses and expectations which 
come relatively easily to the organism, given his innate sttne- 
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ture and his past training. We assume, in short, that when, in the 
course of general metabolism, one of the higher organisms is in 
a relatively neutral sort of metabolic condition, i.e., in a condi- 
tion in which none of his other appetites or aversions is strongly 
engaged, that such an organism is apt to be in a condition of 
unspent energy. And such a condition, we shall assume,^ is in 
Itself a state of physiological disequilibrium which requires a 
complementary faugue for neutralization and quiescence. This 
demanded faUgue will be, to use a word with bad connotations, a 
fatigue of the “faculty” or “faculties” which happen to be en- 
ergetic and easily stimulated in the given organism. The organ 
ism, when he is in this condition, will set out to find an appro- 
priate environmental object upon which to exercise^ the given 
“faculty” or “faculties.” He will seek a beautiful picture or a 
concert for the harmonious (i.e., relatively easy) exercise o eye 
or ear. He will walk In the hills or go for a swim for ^e ar 
moiuous (relatively easy) exercise of his big muscles. He 
“fool” with a mechanical puzzle or play a game of chess or t e 
harmonious exercise of his “ideational” faculty. Such exercises 
will “gently” tire him and bring him into the demande sute 
of physiological quiescence. . , , 

It is to be noted further, however, that when this eman e 
exercise is primarily of the sense-organs, society uses the term, 
“esthetic responses”; but when the demanded exercise is pr^ 
manly manipulative or a combination of manipulative, is^crimi 
native, and means-end-processes, society uses the term, ^ p sy 
ing.” It seems obvious, however, that no really sharp , 

can be drawn between the two. Every action invo ves a 
processes of discrimination, manipulation, and means-en ® 

Ity. The differences between the esthetic response an^ ^ 
are differences of emphasis rather than of kind. e impo 
and outstanding feature in both lies in the fact at ^ . 
activity, whatever it may be, is done for its own sa e, or 
for its own immediate physiological results and not as a 
to the sarisfaction of some more ultimate appetite or . . 

Finally, it should also be pointed out, that in actua 1 
probable that the esthetic responses and play minor 

isolated form. They are probably always imbedded a 
niomcnts in the going off of other appetites and ' jo 

'o the opera or playing golf are, as is but too well known. 
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large part an expression of social and economic motivations and 
only in minor degree of play or esthetic demands per se They 
satisfy pride and competitiveness quite as much as the need 
for harmonious fatigue And as for bridge and chess, they, it is 
obvious, are often more professional than the professions them- 
selves 


6 The List of Human Aversions 

There appear to be m mao, and also, it would seem, perhaps 
in the lower animals as well, only two outstanding aversions, 
VIZ , fright and pugnacity Whether or not more careful con 
sideration would eventually suggest others to be added to this 
list, we shall not here attempt to decide For our present, rela- 
tively theoretical purposes, it will be sufficient to restrict our 
examination to these two 

Fnght In fright, the ultimately to-be avoided physiological 
disturbance seems to be physiological pain or injury The fright 
ened individual is one who is seeking by running away or hiding 
to get away from the fright evoking object or situation And, m 
80 doing he is, we declare, both suffering from the demand 
against a final pain or injury and releasing a sign gestalt readi 
ness, partly innate and partly acquired, m the service of this 
demand to the effect that the given type of fright evoking (avoid 
ance) object will lead to such pain or injury, if stayed in the 
presence of 

Pugnacity In pugnacity the ultimate to-be avoided physio- 
logical disturbance would seem to be an interference with, or 
oc mg o , other activities The pugnaciously aroused individual 
IS one who IS seeking by striking out or attacking, to get away 
from the pugnacity evoking object or situation And, in so doing, 
such an individual is both suffering from the demand against a 
na oc ing o , or interference with, his other activities, and 
releasing a sign gestalt readiness, partly innate and partly ac- 
quired, m the service of this demand to the effect that the given 
type of pugnacity evoking (te avoidance) object will lead, if 
allowed to endure to such blocking or interference 

PugMy vs Fnght Both fright and pugnacity ate gettings 
away from their respectively evoking disturbing stimulus situa 
tions But the manner of getting away is characteristically dif 
ferent in the two cases When the individual is frightened, his 
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ultimate desideratum is prevention of injury And the best way 
to do this IS to hide or run away When, on the other hand, the 
individual is pugnacious, and not fnghtened, his ultimate desid- 
eratum is the prevention of interference — irrespective of possible 
injury And the only sure way to prevent a given object or other 
organism or situation from interfering is to destroy it In fright, 
the organism flees or hides, in pugnacity, he strikes and at- 
tempts to destroy 

This difference in the characters of fright and pjgnacity is 
particularly obvious and pronounced, when it is one and the 
same environmental object — something large and obstreperous 
which happens m the one individual to arouse fright, and in 
another pugnacity Objectively, and from the point of view o 
a disinterested observer, this large and obstreperous object may 
actually “threaten” both injury and interference But the in- 
dividual who shows fright is, for some reason, innate timidity 
or past training, sensitive to only one of these threats, whereas 
the pugnacious individual is sensitive by innate pugnacity or 
past training only to the other Given equal or similar past 
trainings, if the animal be of the “temperament” for which the 
avoidance of injury is the mam desideratum, le, if he have a 
large dose of the initiating physiological state which we ave 
designated timidity, then his fright impulse will be arouse , an 
the facts of possible and even probable interference wil a 

tively non-operative If, on the other hand, he be of the tern 
perament” for which the avoidance of interference is the mam 
desideratum, i e , if he have a large dose of the initiating state 
of pugnaciousness, his pugnacity impulse will be arouse an 
the facts of possible and even probable injury will e over 
looked In other words, one and the same complex of ® 
stimuli will “threaten” injury to the one individual an m e 
ference to the other, according to their differences of tempera- 
ment* 


Such differences of temperament appear not only as e example 

Jviduals but also as between individuals in lower species jjy upon 

” account as to a social hierarchy (depend ng p 

ha^ differences m timidity and bellicosity) among 

T Schjeldtnip Elbe '^eltrage zur SozialpsychotoS>' >1“ Haushuhos Zjfi / 

-a Soz.o,og,= dee Menecben / 

iga, jj 
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7 Interdependence of Aversions and Appetites 

We must note now, however, certain interrelations between 
the aversions of pugnacity and fright and the appetites Pug" 
nacity, it is now to be noted, is really a second order sort of 
affair It is parasitic upon the other drives For it is the function 
of pugnacity to prevent interference with these other drives, that 
IS, with activities motivated by the appetites, or even by fear 
If an organism had no other fundamental drives to be satisfied, he 
would not, presumably, be pugnacious Pugnacity is ancillary to 
the satisfaction of such other drives 

Fright also tends at times to combine with the other drives 
It tends to fasten on to and wax fat on the appetites Injury 
may result from any too long delayed absence of the consum- 
mation of an appetite And this may lead in the fright-sen- 
sitive (timid) temperaments, particularly, of course, m the 
higher organisms where highly developed cognitive elaborations 
are possible, to activity motivated, not so much by the desire 
to satisfy an appetite already aroused, as by the impulse to 
guard against any too pronounced or violent arousal of that 
appetite And then we have the spectacle of individuals eating, 
not as a relief for actual hunger, but for fear they may be- 
come hungry, resting for fear they may become tired, and the 
like 

Finally, it is to be noted, that both fright and pugnacity seem 
in some individuals to be not merely aversions or activities which 
go off by virtue of a more or less constantly present initiating 
physiological state, which operates whenever actual danger or 
interference is threatened, but also to constitute m themselves 
real minor appetites We have m mind, that is, the types of in- 
dividuals who court danger or invite a “scrap ” These individuals 
seem to have an actual appetite for injury or for interference 
Perhaps, however, in such cases the truer explanation would be 
that after too long periods of safety or of non interference such 
individuals have certain excesses of energy that must be worked 
off In other words, these appetites for danger or for fright prob- 
ably belong rather, under the head of the play or the esthetic 
appetite The foolhardy man, and he who goes around with a 
chip on his shoulder, are, in reality, probably but unique types 
of esthetic tyro 
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8. Evidence for Docility 


Finally, in order to substantiate the claim, involved in the 
above descriptions of the appetites and aversions, that they have 
as their ultimate goals the final physiological states of quiescence 
and disturbance, let us briefly review some of the evidence as 
to the docility of appetites and aversions relative to such physio- 
logical goals. We shall consider one or two typical examples, and 
first we may take the case of food-hunger in human beings.® 
Docility of Food-Hunger. The human infant is provided in- 
nately with a readiness to suck, when hungry. And what little 
precise evidence (and that of a purely general observational 
sort) we have suggests that, to begin with, he is ready to suck 
almost anything — hard rubber, a block of wood, a corner of a 
blanket, a finger, etc.— which at all conforms in tactual char- 
acter to a nipple. Later, however, he seems to become to some 
extent "fixated.” That is, he changes from being equally ready 
to suck at any of these to being ready to suck at nipples only, 
entities which, in his experience, have actually provided milk; and 
still later, he changes to being ready to suck only that one specific 
variety of nipple, whether breast or bottle, from which he has 
had a great deal of experience of milk. He comes, that Is, to be 
ready to accept only those particular types of object which, in 
his experience, have led to frequent satiation. His choice of suck- 
able objects Is, that is, docile relative to the proved end of 
satiation. In a word, his manner and choice of sucking can be 
said to involve a sign-gestait-readiness to the effect that satiation 
lies in a direction to be achieved by commerce with that par- 
ticular type of suckable object. And the breast-fed baby, who 
raises a rumpus when first put on a bottle, eventually ceases 
to make that rumpus when finally it has been “proved” to him, 
oy main force, if necessary, that bottle leads to satiation just 
truly as does breast. 

ud what thus holds in regard to infants, could be prove 
to hold in analogous fashion, we believe, as regards all eating, 
[^at of older children and even that of adults. Thus, it is well- 
^ot\n that over-indulgence may often induce a permanent is 


" At docnity ol food-ionscr .bout to bo j}" 

P before b its main outlmea (s« above Cb p » 

yt It will do no harm to repeat it here. 
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taste for a previously favontc food In other words, this food 
has now become a sign of resulting discomfort, rather than 0 
resulting satiation The situation, however, with adults is 
uvely complicated and obscured by virtue of the fact that foods 
and manners of eating may become subservient to all sorts of 
complicated social ends, as well as to food-hunger and to the 
avoidance of injury pure and simple 
Let us consider next the case for sex. 


Docility of Sex Hunger In the case of sex, it is as yet un- 
known, at least for human beings, how much of the character 
and attachments of the final sex-act are given innately and how 
much they may have to be learned But what few facts we have, 
suggest a great deal of docility It appears, indeed, that initially 
there is a wide and variegated range of sexual activities, de- 
mands and sign gestalt-readmesses, all ready to go off, as possibly 
appropriate routes to satiation Adult sex-behavior, whether nor- 
mal or perverted, seems to be a selection from these initial readi- 
nesses on a basis of the fruits of early experience If a given 
individual has had little or no opportunity for normal experience, 
he IS likely to become “fixated” upon some perverted practice, 
a practice for which he has had the opportunity The impetus of 
the original very strong urge is such as to produce a readiness 
for all the sorts of possible trials and errors, and some one of 
these IS tried out and proves to lead to some degree of sexual 
quiescence The whole matter of perversion is, however, compli- 
cated There are probably, m part, actual differences of biological 
make-up which predetermine some individuals to find more satia- 


tion in certain practices than in others And sex, to a far greater 
extent than food hunger, is subject to the control of all sorts of 
other appetites and aversions, to all sorts of contributing social 
goals and inhibitions 

Finally, sex-activities get learned, not only on a basis of actual 
experience, but also on a basis of purely verbal reports The 
adolescent human being comes to his sex-life already provided 
with innumerable mores He has, that is, already made very defi- 
nite selections as to what the “good” (i e , satiation producing) 
sex activities are to be before he has actually tried any of them 
out ” 


“Cf W S Hunter, The modification of instinct from the standpoint of 
social psychology, Psychol Rev, 1920, ay, 247 269 
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Turn now to an aversion, say fright. What are the evidences 
of docility in it^ 

The Doaltty of Fngkt Fright we have defined as involving 
a sign gestalt-readiness to the effect that the given disturbing 
object will, if stayed in the presence of, lead to injury, and ence 
also as involving the further assertion that escape or hiding is 
the proper sort of means-activity in the presence of sue an 
object The concrete justification for this definition requires t e 
presence of evidence for docility in the going off of these escapes 
and hidings . 

We must show that any specific stimulus ceases to be a iear- 
stimulus, 1 e , to evoke escape or hiding, when it is prove to 
the organism that this particular instance of that stimu us oes 
not in reality lead to injury Organisms are provided wit inna e 
expectations of injury as a resultant of certain classes o stimu 1, 
such as loud noises, bright lights, etc But, when any speci c 
instance of such sudden loud noises, bright lights, 
to them not to lead to injury, they unlearn their fright or a 
specific type of case 

A first example of such *‘unconditioning is to e see 
the facts of simple negative adaptation A well 
IS that of the spider, who learns not to be “afraid o a spe 
sudden loud noise 


“While the spider was on its web, a tuning to 

and the spider made its regular defensive T j 

the ground It climbed back to its web, the fo^k sounded agam^ 
the spider dropped again, but after several repe 1 
succession, the spider ceased to drop Next day, o ceased per- 
sponded as at first, but after several days of this, it ceasea pe 
manently to respond to the tuning fork ^ 

It appears, m short, that the spider’s fear becomes unie 
when nothing “bad” (mjunous or painful) actua y 
sound of the tuning fork thereby loses its initial J 

lease the sign gestalt expertation of something a 
The spider ceases to drop from the web when the fo 
sounded 

”C,tedbyR S Woodworth PjyMosy 
and Company 1929) p 161 After tlTe experiments o of spiders / 

and E G Peckham Some observations on the mental powers o 
Morphology, 1887, I, 388 419 
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To have the complete justification for this interpretation, it 
would be necessary, however, to state also the reverse, comple- 
mentary type of experiment. It would be necessary, that is, to t^ 
the experiment of giving the spider an injury whenever it d\d 
stay on the web, and of allowing it to go “scot free” if it dropped 
off. If, in this other arrangement, it learned not to stay on but 
persisted in dropping off, if, in short, it here did not become 
adapted, then taking the two sets of results together, we should 
have the complete justification for our own interpretation of the 
original dropping off as expressing an initial sign-gestalt-expecta- 
tion — i e., a sign-gestalt-expectation to the effect that the sudden 
loud noise of the tuning fork threatened injury. 

A second experiment illustrating what we should envisage as 
this docility of fright is the classical experiment of Jones.” Dr* 
Jones describes the case of a child initially much afraid of a 
rabbit.*’ She succeeded, however, in gradually overcoming, “un- 
conditioning,” this fear by the following procedure. The rabbit 
was placed in a cage which was first put at such a distance that 
the child showed no active terror of it. And, while it was at this 
distance, the child was fed. On the next occasion, while the child 
was still being fed, the animal was moved slightly nearer. This 
also caused no disturbance. And throughout a whole series of sub- 
sequent occasions, this procedure was repeated, until finally the 
boy was actually fondling the animal with one hand, and eating 
with the other.** 

In suggesting the term reconditioning for this procedure, Wat- 

** M C Jones, A laboratory study of fear the case of Peter, Ped. Sem , 

1924, 31. 308-3x5 

Cf also M C Jones, Conditioning and unconditionmg emotions in infants, 
Childhood Educ , 1925, I, 

“Hie qntstion as to how Paia- onsinall, ejme by th.j itimal Icat hctii 
not concern us here It makes no difference to the present argument whether 
this fear of an object presenting the somewhat strange appearance and uncer- 
tain activities of a rabbit is among those innately feared by children of a cer- 
tam age or whether it has to be acquired According 10 Watson, all such 
specific fears are acquired through “conditioning” (see below Ch XXI) by asso- 
ciating with other stimuli which arc ongmally fear-evolving According to 
some recent observations of H E and M C Jones, Fear, Childhood Educ , 1928, 
5, 136-143, on the other hand, there is oinsiderable reason for suspecting that 
many such fears of particular types of strangeness and wiBBlinencsses aooear 
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son7“ referring to this experiment, seems to imply that what hap- 
pened was a new conditioning of the rabbit stimulus to the eating 
response His implication is that by presenting the rabbit simul- 
taneously with the food, Dr Jones caused the rabbit to get at 
tached, as a conditioned stimulus, to the positive food responses 
We are asserting, however, another interpretation We ^ 
daring that the function of the food was merely to keep the c 1 
quiet and relaxed in the presence of the rabbit long enoug so 
that It could be proved to him that the rabbit did not ea to 
injury The child never wanted or attempted to eat the rabbit 
(which IS what must have happened if the Watson interpretation 
were correct) He merely learned not to fear it because it move 
up on him slowly enough, when he was otherwise re axe at is, 
he was given a chance to discover that it did not lea to injury 
So much for the problem of docility 


9, Recapitulation 

The ultimate motivators of all behavior save, of 
pure reflexes and tropisms, which do not fall under our ® 
behavior qua docile — are, we assume, certain innate ^ P 

appetites and aversions These consist in ultimate ® , 

to final physiological quiescences (appetites) or rom na P 
logical disturbances (aversions) Given certain initiating p 
logical states which occur cyclically in the case of l e ®PP® 
are relatively constant and continuous in the case o t e ® * 

the organism is possessed of the demand to get to given 
physiological quiescence (appetite), and to keep away „ 

t>pes of physiological disturbance, when these latter 
(aversion) Furthermore, he is provided innate y wi 
more or less vague sign gestalt-readinesses as to ow 
to or from In the case of an appetite, he is provided >nnatcly 
some vague final sign gcsialt-rcadincss as to 

matory object And consummatory response whic npuc sub- 

given quiescence — and also, it would seem, wit some , 
ordinate sign gestalt-rcadincsscs as to how to exp ore 
get to such consummatory objeas That is, when the appropriate 

**J B Watjon Recent exf^Miment* on how we Univ Pi«* 

iional equ rment Ps'^cholotut of iff^S ■* 

«9 (>), 5>8: Pfd S/tn, 1915 3 a, 347-37* 
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stimuli are provided he tends to “perceive” the appropriate con- 
summatory and subordinate objects and to respond more or less 
correctly to them. In the case of the aversion, he is provided 
innately with at least some vague final sign«gestalt-readiness which 
indicates to him that the given type of “threatening” object, 
would, if stayed in the presence of, lead to the given disturbance. 
And he is also provided, it would seem, with some vague subordi- 
nate sign-gestalt-readinesses as to how to get away from such a 
“threatening” object. 

We suggested as a tentative list of the fundamental appetites 
and aversions, the following: 


Appetites 
Food-hunger 
Sex-hunger 
Excretion-hungers 
Specific contact-hungers 
Rest-hunger 

Sensory-motor-hungers (ise.,thc 
esthetic and play hunger) 


Aversions 

Fright (Injury-avoidance) 
Pugnacity (Interference-avoid- 
ance) 


Lastly, the justification and value of such a formulation is de- 
pendent upon an underlying assumption that the golngs-off of 
such appetites and aversions in specific instances will always prove 
to be docile relative to the proved ultimate appearances or non- 
appearances of such quiescences and disturbances.^® 

** It U obvious that our general theory as thus worked out derives not only 
from Craig (see above p. 272 {.) but also initially and perhaps most fundament- 
ally from McDougall. 

Cf. W. McDougall, An Introditction to Social Pjyehohgy (London. Methuen, 
1908). 

Outline of Psychology (New York, Charles Scribner's Sons, 


IQtt). 
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stimuli are provided he tends to “perceive” the appropriate con- 
summatory and subordinate objects and to respond more or less 
correctly to them In the case of the aversion, he is provided 
innately with at least some vague final sign-gestalt-readiness which 
indicates to him that the given type of “threatening” object, 
would, if stayed m the presence of, lead to the given disturbance 
And he is also provided, it would seem, with some vague subordi- 
nate sign-gestalt-readinesses as to how to get away from such a 
“threatening” object 

We suggested as a tentative list of the fundamental appetites 
and aversions, the following 


Appetites 
Food-hunger 
Sex-hunger 
Excretion hungers 
Specific contact-hungers 
Rest-hunger 

Sensory-motor-hungers (ie,the 
esthetic and play hunger) 


Aversions 

Fright (Inj'ury-avoidance) 
Pugnacity (Interference-avoid- 
ance) 


Lastly, the justification and value of such a formulation is de- 
pendent upon an underlying assumption that the goings-off of 
such appetites and aversions in specific instances will always prove 
to be docile relative to the proved ultimate appearances or non- 
appearances of such quiescences and disturbances “ 


It IS obvious that our general theory as thus worked out derives not only 
from Craig (sw above p vjil ) but also initially and perhaps most fundament 
ally from McDougall 

19^^) An Introduction to Socud Piycholosy {London, Methuen, 

— Outline of Psychology (New York, Charles Scribners Sons, 

1913) 

. r Outline of Abnormal Psychology (New York, Charles Scribner’s 

Sons, 1926) ’ 

>1 ~ , ,, Hormic Psychology Psychologies of 1930 (Worcester, 

Mass , Clark Univ Press, 1930), pp 3 36 
It has lUo been much influeoced b, Woodworth and Kempf 
R b Woodworth Dymmts PsyMegy (New York, Columbia Umv Prerl. 
1918) 


— Ptyckdosy, rev ed (New York, Henry Holt and Company, 

1919) 

E. J Kempf, The Autonomy Fvnctmu of the Personality (New York, Nerv- 
ous and Menul Duease Publishing Company, 1918) 
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ter a discussion of the more specific appetites and aversions to be 
found, it would seem, in some of the lower species. 


2. The Second-Order Drives 

The second-order drives may be roughly characterized as de- 
mands to get to or from certain relatively general environmental 
situations, plus certain more or less specific sign-gestalt * 
nesses as to how to get thus to and from. Further, they are to e 
characterized by the fact that such demanded, or to-be-avoi e , 
general environmental situations are ones which are h ^ ^ 
prove useful in the long run as means to any or all o t e rst 
order appetites and aversions. Thus, as examples of sue secon 
order drives, we may cite: curiosity, gregariousness, self-assertion, 
self-abasement, and imitativeness. Such a list is purely tentative. 
Other items are probably to be added to it and some of those here 
included may have to be deleted. It will, however, suffice for the 
purpose of illustration. 


3. Two Possibilities; (a) the Second-Order Drives 
Are Docile ; (b) They Go Off in Their Own Right 

Granting that the second-order drives do thus usually ““d to 
prove ancillary to the first-order drives, there are, neve ® ’ 

two alternative hypotheses as to the true nature o t is re a 
ship. . , . 

(a) The first of these would be the hypothesis that this use- 
fulness to the first-order drives is, as such, also immanen 
volved in the going-off of the second-order drive. et er a S* 
second-order drive went off, in any given instance, wou , on 
hypothesis, be “docile” relative to the “proved he p u ness o 
goal of this second-order drive with respect to one or ^rovp 

first-order drives. If the given second-order drive cease o 
helpful, it would cease to go off. If this hypot esis e 
second-order drive must be said to involve and e ne a su 
nate sign-gestalt-readiness to the effect that t e , 

own end will prove useful for getting on to t e 
physiological ends of quiescence (or prevention o ‘ , , 

deLnded by first-order drives. A second-order drive vould thus 
contain both its own immediate sign-gestalt-rea mess a 



Chapter XIX 

SECOND ORDER DRIVES AND PERSONALITY- 
MECHANISMS 

I Human and Animal Complexities 

I N the preceding chapter, the concept of the fundamental, 

order drives, the appetites and aversions, was developed 
These first order drives underlie all behavior They provide 
the organism with his ultimate demands for and against plus his 
initial, though relatively vague, sign gestalt-readmesses as to where 
and how to satisfy such demands 
The total picture as to motivation is, m reality, however, much 
more complicated In many of the lower species the list of funda- 
mental appetites and aversions is, it would seem, far more ex- 
tended and contains items far more specific For example, birds 
and insects apparently possess m addition to the more fundamental 
appetites and aversions, listed m the previous chapter, many other 
more specific ones, such as to build a nest, to catch a grasshop- 
per, to sting a caterpillar, to spin a cocoon, and the like Again, 
in man and some of the other higher animals, there seem to be in 
addition to the first-order drives, certain subsidiary, or second- 
order, drives These second order drives are ancillary to the 
first-order ones They are such as curiosity, greganousness, imita- 
tiveness and the like These are, obviously, of a character to be 
useful, in the long run, to any or all of the more fundamental, 
first-order drives Finally, it appears that in human beings (and 
possibly in the other primates as well) there tend to get developed, 
on top of both the first order and the second-order drives, certain 
still more subsidiary, and acquired, but relatively enduring, 
mechanisms, which for want of a better name, we may call 
“personality mechanisms ” 

In the remainder of the present chapter we shall consider these 
two latter classes only viz, the second-order drives and the per- 
sonality-mechanisms, while we shall leave for the following chap- 
290 
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evidence might perhaps be obtained more readily by working 
with some of the higher animals than with man), is that the 
second-order drives are m some measure due to their own innate 
initiating physiological states, and that they then have certain final 
physiological quiescences and disturbances of their own On t e 
other hand, we shall assume also that in most individuals these 
demands for and against such second-order quiescences and dis- 
turbances are not so strong but that such drives can become in 
some degree attached, as subordinate, to the more fundamental 
first-order drives, and come to show docility relative to the latter 


4. Second-Order Quiescences and Disturbances 

But another question here immediately arises What are we to 
conceive to be the characters of the actual second-order p ysio- 
logical quiescences and disturbances^ What physiologica 
cences, per se, can we, that is, suppose to be consummate y 
such very generalized situations as contact with and an mg o 
strange objects, the presence of a crowd, a state of dominance, 
or one of subservience, the doing of what one sees others omg 
Obviously, our present-day physiology is not adequate to an an 
swer Dunlap, to be sure, has suggested that the deman s o 
dominance and submission are located m some disturbance o e 
tissues of the circulatory and respiratory systems n emp 
has evolved a physiological hypothesis of the various rives, 
them upon general disturbances of the viscera ® e eta po 
tures controlled by the autonomic nervous systein But 
admitted that these are all but arm-chair speculations e 
that can be said about them is that they perhaps o jus i 
general notion that the second order drives could ave t 
ph) siological initiating states plus their own definitive quie 
and disturbances 


5 The Second-Order Drives Are Aversions 

Finally, if we review the above, tentative, list of 
drives and ask whether these are appetites or aversions, w 

IK Dunlap, Elements of Saentxfic Psychology (St Louis, C V Mosby o, 

e’ J Kempt The Autonomic Functions end the Personality (New York, 
Nervous and Mental Disease Publishing Company, 19* i 
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Bet to .ts own end plus an additional snperordmate 
Kadincss to the effect that its own end will prove a mean 
ends of the first-order drives 

(b) The second alternative hypothesis would be that g 
mg off of the second-order drives is. on the contrary, in 
of their specific, immediately proved value or lack of value rel 
to first-order drives On this second hypothesis, the second-o 
drives would be relatively independent phenomena They womu 
no longer, m any truly cognitive sense, be subsidiary, or su or i- 
nate, to the first-order drives They would have aucilla^ va u 
relative to the latter But this value would be outside their own 
purview and ken It would result from the happy accidents ol 
evolution, not from any interconnecting cogniove {le, sign- 


gestalt) connections per se 

If, now, It be asked, which of these two hypotheses is the more 
tenable, the answer is that there is as yet but little empirical evi- 
dence for deciding Our guess, however, is that each hypothesis 
probably holds in some measure and under some conditions li» 
for example, one “ideationally runs back and forth” over the 
array of one’s friends (and even more so perhaps, if one thus 
“ideationally” reviews one’s relatives), one notes a depressingly 
large number of individuals m whom curiosity, gregariousness, 
self-assertion, self abasement, or imitativeness appear surprisingly 
undocile — individuals in whom it seems impossible to induce any 
restraint m the exercise of these second order impulses Such in- 
dividuals continue to be curious, gregarious, self assertive, self- 
abasive, imitative, wholly irrespective of consequences For them, 
the mere contact with, and handling of, strange objects, the mere 
presence of a crowd, the mere state of being dominant, or con- 
versely of being humble, the mere act of “copy-catting” seem to 
be ultimate and non-subordinate "goods ” 

But such observations as to one’s friends and relatives is often 
no doubt biassed The reverse sort of situation undoubtedly also 


holds For there are to be observed other cases m which curiosity, 


gregariousness, self-abasement, self assertion, imitativeness, are 
docile Certain individuals under some conditions, undoubtedly can 
be checked and curbed in their excesses of curiosity, greganous- 
ness, self-assertion, etc , by the proved consequences of these rela- 
tive to the first-order drives 

Our final guess, m default of any really adequate evidence (such 
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Indeed, our final hypothesis will be that all such personality- 
mechanisms as those listed above, and whatever others there may 
be, can be reduced to various combinations of, or interactions 
among, repression, fixation and sign-magic. Phobias illustrate re- 
pressions and fixations. They do not illustrate sign-magic. For an 
illustration of the latter we shall consider symbols. 


7. Phobias 

A phobia is to be defined as the “fear of some type^ of object 
or situation, persistent and without apparent grounds gora 
phobia (“morbid fear of being in any open space and claustro- 
phobia ("pathological fear of closed spaces’ “) are typica ex 
amples Or phobias may be more individual and unique, as or 
example, a phobia of being grasped from behind or a P ° ° 

the sound of running water. For purposes of analysis we s a ta e 
example of these two latter varieties, which have been reportc 
by Bagby. We quote verbatim * 


“Case r 

“A young woman of good heredity developed f 

hood a severe phobia of running water. She was nnttreable 

explanation of her disorder, which persisted wit o . 
improvement from approximately her seventh to 

"Her fear reaction to splashing sounds was ^na^^of 

For instance, it was necessary for her to bp ® ‘ ^ j 

the house when the bath tub was being filled for , 
during the early years, it often required three m 
family to give the bath ... , , ^ at 

“During her twentieth year an aunt, Mrs G , 
her home. This lady had not seen her niece m thi y 
was met at the station by the mother of the girl, \ 

B English, A Student’s Dictionary of Psychological Terms. 3^ 
low Springs, Ohio. The AntKKrh Press, 1928) U I! /mm th^ «- 

convenient to take our definitions of these different mec an 
trcmcly well-done psychological hand book. 

B English, op cit 

Bagb/fyEc «ioS?gy of piobiaj, / Jbnm W Soo. FsyM , I9Z2, *7. 

See also in general for what seems to us a ””®'^*4"^n^"hv'^7Wr^jPryrAefegy 
■futussmn of the most of the personalstv-meehamsms E. Bagby, Th. EsyrMlogy 
of P/rron<2/ify (New York, Henry Holt and Company, 19* > 
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the answer' On the whole it will be that they seem to be aver- 
sions For they appear to be evoked primarily by external situa- 
tions They go off when stimuli “threaten” a state of unfamiliatity 
(and Its presumably resulting physiological disturbance), one of 
lack of company, one of dominance by others, etc They are like 
the first order aversions, continuously ready to go off, whenever 
such threatening or disturbing stimuli are presented They are not 
cyclical and spontaneously aroused, as are appetites The or- 
ganism does not, it would seem, wake up in the middle of the 
night and (out of a clear, moon lit sky) start to be curious, to be 
gregarious, to be assertive, to be submissive, or to be imitative, as 
he may wake up and be hungry or lustful He has to be presented 
first with some ‘ threatening” stimulus 
So much for the second-order drives, let us turn now to what 
we shall call the personality mechanisms 

6 Personality-Mechanisms 

In the remainder of this chapter we shall discuss, albeit ama- 
teurishly, the nature of the “personality mechanisms” which, it 
seems to us, get built up on the first-order and second-order 
drives It is the operations of such personality mechanisms which 
constitute most of the phenomena which are of interest to the 
psychiatrist and to the psychoanalyst More specifically we should 
conceive under this heading such obvious and well attested affairs 
as phobias, compulsions and sex perversions, on the one hand, and 
the somewhat less certain, psychoanalytically conceived processes 
of an Sdipus complex, transference, sublimation, compensation, 
symbols, etc , on the other 

In general, we believe that all these various processes can be 
profitably conceived from the standpoint of our concepts They 
all seem to us to be in the nature of distortions or modifications of 
the sign gestalt readinesses and -expectations released by first- 
order and second-order drives But, because what we shall thus 
have to say is so very speculauve, it will suffice, if we here sug- 
gest m detail how we would treat only two of the above listed 
sorts of phenomena, vix., phobias and symbols Finally it is to be 
noted that m the consideration of these two we shall discover the 
operation of three types of sign gestalt modification These we 
shall designate as repression, fixation and sign magic 
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Bagby then goes on to point out the following features common 
to the two cases which seem to him significant: 


“i. The disturbance dates from a traumatic episode to which 
the patient reacted with intense fear. , 

“2. The episode involves some forbidden action on ? 

the patient which prevents discussion of the " j 

parents or others who might give blv 

guilt and the unpleasant character of the experience p 7 

cause ‘protective forgetting,* or repression „ ^ 

“3. The symptoms disappear when recall is effected . . . 


8. The Repression Explanation 

In emphasizing the above three points, Bagby seems to p^t 
towards what we would term a simple ‘ repression exp a 
But we must be more specific Our assumption wiU be that in bom 
these cases the original episode built up a multiple sign gestalt- 
field of the sort represented by the following figure. 



Figure 6$ 


(The figure for Case II would be !‘™‘'t”uted”exposed 

place of “running water there would be bv water” 

back,” and m place of “disobeying and getting PP 
there would be substituted “stealing peanuts ) 


* E Bagby, of ciT , p 17 f 
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the daughter’s condition On arrival at the house, she met the girl 
and her first words were ‘I have never told This served to pro- 
voke a recall of the following episode 

“The mother, the aunt, and the little girl — she was then seven 
years old — had gone on a picnic Late in the afternoon the mother 
decided to return home but the child insisted that she be per- 
mitted to stay longer with her aunt The mother agreed to this 
on the child’s promise to be obedient to the aunt The two then 
went into the woods for a walk and the girl, disobeying her aunt s 
instructions, ran off alone The aunt followed, and after a search, 
found the child lying wedged among the rocks of a small stream 
with a water-fall pouring down over her head She was screaming 
with terror They proceeded to a farm house where the wet clothes 
were dried The child expressed great fear that her mother would 
learn of her disobedience, but the aunt reassured her with the 
promise, T will never tell ’ They returned home and the aunt 
left the house next morning without seeing her niece The cmld 
was thus left with no one m whom she could confide and had a 
period of anxiousness The phobia developed shortly after this 
“After recalling this experience of her childhood, the young 
woman found it possible to approadi running water without dis- 
comfort And gradually the special adjustments, which her phobia 
had necessitated, disappearea*’ 


“Case 11” 

"A man suffered from a phobia of being grasped from behind, 
the disturbance appearing early m childhood and persisting to his 
fifty fifth year When walking on the street he was under a com- 
pulsion to look back over his shoulder at intervals to see if he was 
closely followed In social gatherings he arranged to have his chair 
against the wall It was impossible for him to enter crowded places 
or to attend the theatre 

In his fifty fifth year he returned to the town in which he had 
spent his childhood After inspecting his old home, he went to the 
corner grocery and found that his old boyhood friend was still 
behind the counter He introduced himself and they began to 
reminisce Finally the grocerman said this, ‘I want to tell you 
something that occurred when you were a boy You used to go by 
this store on errands, and when you passed you often took a 
handful of peanuts from the stand m front One day I saw you 
coming and hid behind a barrel Just as you put your hand in the 
pile of peanuts, I jumped out and grabbed you from behind You 
screamed and fell fainting on the sidewalk ’ 

“The episode was remembered and the phobia, after a period 
of readjustment, disappeared”’ 

’E Bagby The etiology of phobias / Abnorm iA Soc Psychol, 1922 17 
16-18 p 17 
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member it He could avoid any adjustmental running-back-and- 
forth m front of h This did not prevent its operating as an in- 
termediate term in the total sign-gestalt sequences, but it did, at 
least, prevent these sequences from coming to conscious light. 


9 The Freudian Unconscious 

And here, of course, under this concept of repression we have 
the basis for the whole psychoanalytical doctrine of the uncon- 
scious Entities which can be repressed from consciousness are 
not apparently prevented from operating in their original sign- 
gestalt sequences ® But they do seem to be cut off from the effects 
of new, more recently acquired experiences It is to be noted 
that the cure for these phobias came almost at once as soon as 
the repressed items were brought back into consciousness For, 
given the changed make up, that is, the revised and more ex- 
tended Held of the more mature individual, the particular original 
occasions no longer threatened pain The grown or man no 
longer feared parental displeasure as a result of such chi oo 
escapades Hence the mere bringing of this repressed intervening 
term into the compass of the consciously get-at able, caused t e 
whole sign gestalt sequence m which it was functioning to break 
down Repression causes the repressed terms to be insulated It 
allows them still to operate in their original sign gestalt sequences, 
but It insulates them from the contamination of new circumara 
blent experiences and resultant field developments 


10. The Given Examples Did Not Involve Fixation 

But It appears, further, if we examine other cases m the litera- 
ture, that there are plenty of instances m which the 
coming of the repression, the mere bringing of the represse items 
up into the compass of consciousness — up into the tea m w ere 
adjustmental runnings back and forth relative to them are possi 
ble — does not effect a cure In such cases, our hypot esis mus 
be that fixation, as well as repression, has been at wor 

We conceive fixation (see above Ch X, p 152 f ) as a case wee 


•This would seem in a general sense to be an^o^us 
elaborated by Holt in The Freudian fFuk Cf E B Ho t 
(Neiv York Henry Holt and Company, 192*) 


to the interpretation 
The Freudian Wish 
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Figure 65 is to be read as foUows The original episode is to be 
supposed to have established the sign-gestalt tvhereby the specific 
sign-object “running water” (“exposed back”) became a sign lor 
the particular past guilty occasion as sigmficate (To stay m 
the presence of such a sign is to threaten to come again into the 
presence of that past occasion) But this past occasion was m 
Its turn, by virtue of its immediately fearful character, a sign or 
pain or injury The htde girl was probably frightened merely at 
being trapped under the water per se, and the little boy merely 
at being jumped out at from behind Hence the running water, or 
the unprotected back, was to some extent already a direct sign 
for injury or pain And it appears, further, that it also became, as 
a result of the specific guilty situation, a sign, a threat, for more 
pain or discomfort to result from the displeasure of the parents 
Finally, it seems probable that the moral code was sufficiently de- 
veloped in the child so that the guilty situation also threatened yet 
another pain, i e , one to result from general social disapproval 
Running water or exposed back thereafter becomes a sign for all 
three threats 

But the operation of these threats properly constitutes a phobia, 
and IS not just a mere fear, because the operation of at least two 
of them 18 unknown to the patient They have been repressed 
The patient no longer is consaously aware of the original guilty 
occasion which acts as an intervening term The reappearance of 
the original type of stimulus-object, running water or exposed 
back, still operates as a sign for this guilty occasion and evokes it 
to the extent that it can then operate as a sign to threaten the 
further pain But this intermediate term does not get into con- 
sciousness It operates, but it cannot be consciously attended to — 
1 e , It cannot be adjustmentally run back and forth in front of 
But what. It may be asked next, is the reason for, and modus 
operandt of, this repression^ Our answer would be that the 
threats of pain, which were released by the original guilty 
occasion, served to cause at that time an avoidance of the 
signified resultant displeasures of parents and of society, and that 
this avoidance of the significates led very properly, in so far as 
possible, to an avoidance of the sign (i e , of the guilty occasion 
Itself) This could not, however, be avoided as long as it was 
actually, perceptually present But, as soon as it was past, the 
patient could avoid it in that he could fail “consciously” to re 
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In most of the cases discussed by the Freudians the symbols 
cover or hide an erotic need. The patient draws a picture or 
dreams a dream which the analyst shows to be of sexual signifi- 
cance — in the sense that the objects of picture or dream are rep- 
resentative, i.e., ‘*signs for** the genitalia or for the sex-act. The 
patient is for some reason forbidden the actual sexual goal and 
relieves his tension by having commerce, not with this goal- 
situation, but with objects, drawings or fantasies, which latter, 
given the conventions of acts or of speech (see above, Ch. XV, 
p. 238 f.), are signs for such sexual goal. Furthermore it is often 
the case that the actual sexual significate itself is “repressed so 
that the patient himself is quite unaware of the true relationship 
between the sign which he thus draws or dreams and its actual 
significate. He does with the sign as he would like to do with the 
significate. He performs a sign-magic. 

Such sign-magic is not, however, of course always unaccom- 
panied by a knowledge of its significance, especially if goa 
be one which is not repressed but merely in some objective way 
prevented. Burning in effigy is the classical example. The^ mo 
does to the sign what it would like to do, but cannot, to the si^i 
cate of that sign. Or, to turn to more naive and childish (.) in- 
stances, Kempf writes: 


“I saw children take angleworms, cook them into a paste and 
rub this into their backs, arms and legs m order to o , , 

angleworm’s power of contorting itself. A little girl s mo 
from a glass of water before going on a long journey, 
girl was obsessed with the fear that her mother wou 
preserved the glass of water to keep her alive. . . . So 
sprinkle water on the ground amid religious incantation • 
late rain. This is a common practice in some present-day religions. 
We collect mementoes and souvenirs, erect - . 

books, buildings, charities, etc., all for the purpose o g ,? • 
selves stimuli that, as substitutes, have the capaaty 
the affective cravings.” 


Sign-magic is doing to the sign what one wou consaous , 
unconsciously, like to do to the significate either because one e 
by hopes actually to achieve the desired significate-e ect or 


«E. J. Kempf, Psychopathology (St. LouU, 
The book b filled with innunierable instances 
among the insane. 


C. V. Mosby Co., 19“). p- 

of such symbolizations, pnmarfly 
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what IS originally a sign gestalt-connection becomes reduced to 
the level of a purely mechanical attachment Thus, it appears 
probable, although the necessary evidence seems to us to be by no 
means as yet altogether at hand, that certain originally prepara 
tory acceptances or rejections of the given objects as signs leading 
on to such and such to be reached “good” significates (or to be 
avoided ‘ bad ’ significates) may through repetition come to lose 
their original truly cognitive, or jtgn characters and become merely 
“mechanical,” ‘ fixated,” “conditioned,” “stamped in ” 

Thus, to return to our illustrations above, it might have been 
that the recalling of the original childhood experience of being 
caught in the water or jumped at from behind by the grocer, even 
though the latter were the true initial cause of the phobia, would 
not have caused a cure, or at most only an incomplete one In such 
a case we should have to assume that the connection between the 
water stimulus (or that of the exposed back) and the final result- 
ant fear responses (the R’s in the diagram) had become so fixed as 
to have been reduced practically to the level of a reflex — some- 
thing going off willy nilly irrespective of consequences “Fixation” 
IS, in short, our term (or such a process of reduction 


II Symbols and Sign Magic 

English,'® defining symbol, writes 

‘ Symbolism plays an important part in psychoanalysis Uncon~ 
sciaus Wishes are symbolized m consciousness by ideas or action, 
which (in unexplained fashion) partially satisfy repressed crav- 
ings, though the goal of the craving is not actually attained As 
attempts at satisfaction Hamilton’s term, INDIRECT RE- 
SPONSIVENESS would seem more descriptive If the fact that 
the actions reveal the repressed craving is emphasized, symptom 
rather than symbol is the term But in addition, the Freudians 
posit a system of equivalents, certain ideas being the regular re- 
pre^ntatiycs of certain cravings, though the patient is unaware 
of their deeper’ meaning These are unintentional symbols ” 


Now our doctrine relative to such symbols (their favorite loot 
seem to be hysterical symptoms and dreams) is that in them the 
patient is operating with the sign as he would with the repressed 
Significate of that sign He is performing a sign magic 

B English A Students Detionary of Psychological Terms 3rd ed 
(Yellow Springs 0 Antioch Press 1928) 



Chapter XX 

INSTINCT, CHAIN APPETITES AND AVERSIONS, 
SKILLS 


I. The Question Concerning Instincts 

I T is obvious that a great deal of the sort of thing which we 
have been considering in the two preceding chapters is 
closely related to that most moot concept, or at any rate 
term, in popular and social psychology, instinct.' It may be well, 
therefore, to pause for a moment to consider what is to be our 
attitude concerning this concept and term. A statement oa ese 
matters is particularly in point here, because the speci ^ P ' 
nomena now to be considered are especially of the sort with re- 
gard to which the notion of instinct has been m t e pas mo 
frequently bandied about. , 

The recent attack upon the doctrine of instincts seems to have 
consisted, in part, in violently asserting that it is inconceivable 
that there should be any complete behaviors, or even phases o 
behavior, dependent solely upon inheritance. Or e se, pu ing 
in milder terms, it has been pointed out that "f 

any response obviously depends both on a given ere ity a 
on the character of the environment in which the organism has 
matured. Every response, when it first appears, actua y 
'Cf L L Bernard, Instmct, a Study t» Serial Psychohiy (New York, 

Henry Holt and Company, 1924) „ v i tt.,:,. loie^ 

E C wnm, nr nrorrrr 0/ lutt.uct (N-n- Haven, Yale Umv neaa .W) 

' Cf Z Y. Kuo, Giving up instineta in payehologr, / 

How are our instincts acquired, Psychol Rev, 9. 


36s 

448 


A psychology without heredity, Psychol Rev, 1924. 427- 

The net result ol the anti heredity movement In psychology, 

Tb Ha, .0 Say About 

of iQiS (Worcester, Mass, Clark Univ Press, 1926). PP 37 S » 

behaviorist looks at instincts. Harpers, I55. 228-23S 
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cause, m some strange way,** the presence of the sign achieves 
some degree of the physiological quiescence which, it would seem, 
could only be achieved by the actual presence of the significate 
So much for our very tentative and meager suggestions as to 
personality-mechanisms *• 

>*The whole situation is of course, very complicated and needs a lot of 
stnctly physiological analysis and investigation 
^*For an extraordinarily comprehensive summary and analysu of all the 
work on personality and related phenomena to date, cf A A Roback, Tht 
Psychology of Character (New York, Harcourt, Brace and Company 1927) 


^ y Sor Psychol, 

“HoIt’^ndCom'pa^'y'il^lsf (New York, Henry 

°''&by cf (St Louis, C V 

e’d fV^liow 0/ Psychological Terms 

Hnli F n re" 1928) 

dompany,^ 922 r^“ (New York, Henry Holt and 

Vo'rk 7 ??'^ fFMOonr and the Personality (New 

York, Ner vous and Mental Disease Publishing Co , 1918) 

1920) ’ (St Louis, C V Mosby Co, 

“n,Brf^c;afdSpatf.f7f‘“^““" 
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response which may still usefully be called instincts because their 
maturation depends upon and requires interaction with only such 
relatively normal and standardized environments. The term in- 
stinct can thus be retained for all those types, or determinants, of 
response, which practically all the individuals of the given species, 
irrespective of special environmental training, tend to exhibit. 
Instincts will be varieties, or phases, of response primarily due to 
innate endowment plus a biologically provided normal, or stand- 
ard, environment. 


2. Lists and Types of Instincts 

Granted the above definition, the next question becomes what 
responses, or phases of response, may be said thus to qua i y as 
instincts. This is a more difficult matter. Particularly In the case 
of human beings, the development of relatively artificial environ 
ments, that is, environments not inevitable, given the mere ^o- 
logical character of the species, is with human beings so much 
de rigueur that the discovery and listing of responses, or phases 
of response, solely due to heredity, plus a purely biologic^y 
provided “normal” environment, seems almost insupera e. e 
may, however, hazard some guesses. ^ 

In the first place, we shall suggest that the appetites and aver- 
sions, he., the first-order drives, and the second-order drives, dis- 
cussed in the two preceding chapters, as these are oun ot in 
human and subhuman animals, are in their main c aracters arge y 
innate and will, therefore, qualify as instincts. , u ♦ 

Secondly, we shall suggest that, in addition p ^ ^ 

sorts of general drives, there are also to be foun ^ ® 
organisms, and perhaps also in untutored man, certain c ° 
minor appetites and aversions — ^that is, such chains o e ai ® 
nate® demands, and means-end-readinesses as to^ ow 
those demands, as are involved in: — ^the nest-bui ing an 
for-young activities of birds, the web-spinning, 
constructing, egg-laying, young-raismg ° . .V 

optera, the parturition activities of primates, an • 

activities consist, we shall say, in chains of relative y e ai 

® For convenience we may from now on use the jj due aho 

ury” to cover both that which is truly hereditary plus that which xs ou 
to the effect of biologically normal environments. 



304 Motivation and Learning 

already a past history both of heredity and of the organism’s 
preceding concourse with an environment An organism and its 
responses cannot mature without constant aid and stimulation 
from an environment Every response when it appears, represents 
a convergence between the effects of both inherited dispositions 
and past environmental media ’ Responses cannot, therefore, it 
is said, be subdivided into the two neat categories instinct, or 
the primarily hereditarily induced, on the one hand, and habit, 
or the primarily environmentally induced, on the other There can 
be no behavior purely dependent upon innate endowment and 
none purely dependent upon past training 
This latter criticism is certainly, m some very general sense, 
valid It IS clear (to quote Carmichael) that “in all maturation 
there is learning, in all learning there is hereditary maturation”* 
Yet this basic situation does not, we must now assert, preclude 
the possibility of a nonetheless pragmatically useful distinction 
etween such responses, or immanent determinants of a response, 
as are due primarily to heredity plus mere normal maturation, 
and such other responses, or aspects, as are due primarily to the 
effects of learning resulting from special environments 
For, as Marquis has pointed out, a quite workable and useful 
distinction between the relatively pure effects of heredity and the 
re a ively pure effects of biologically unusual external environ- 
raents, is still feasible first, because the individual, while in the 
embryonic stage, is provided in practically all species with a rela- 
Uvely standardized environment, and, second, also because of the 
fact that even after birth, an individual’s own internal intra- 
ard Tl,^ 'Mer-cellular environments remain relatively stand- 
ardized ’Thus It appears that, whereas it is true that all responses 
do absolutely peaking, depend upon both environment and 
S M d"' ° environment remains 

n ‘"^’^e'^^ellular and inter-cellular environ- 
ments phs the early hereditarily provided external environments 
of womb, albnmp and shell, cocoon, etc, and can therefore be 
aspmed practiplly consent for all individuals And, such being 
the situation, it seems that there will be varieties, or phases, of 

do«m7rf'TG“hS,f Th"' "111 the resultant Wergenee ' 

im 37. 334 349 Je/ Jtrv , 
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some detail the characters of the first-order and second-order 
drives. The remainder of the present chapter we shall devote to a 
further discussion of the chains of minor or detailed appetites and 
aversions and to a discussion of these seemingly innate skills. 


3. Chain Appetites Among the Hymenoptera 

Major Kingston, a naturalist who has observed many kinds of 
insects at length, has, in a recent book, laid emphasis on what he 
calls the “rhythm of instinct,” seeming to indicate thereby this 
phenomenon of chain appetites and aversions. He wntes: 

“Instinct frequently reminds us of a chain. It often consists of 
a series of actions bound together like so many links. All 
actions are connected in series. They form an interdepen en 
sequence. Each is caused by the one that precedes it and is ine 
cause of the one that follows.” ^ 


He then goes on to describe examples from the Mason-wasps. 

*The reproductive activities of the Mason-wasps possess a 
fourfold rhythm. There are four links in their chain of action. 
Eumenes conica shows this clearly. First, she builds a 
ond, she lays an egg inside it; third, she scuffs the cell * 

pillars; fourth, she closes the cell with a lid. Building, 
provisioning, closing; these are the four links in her instincti 
chain.” * 


Each of these four steps would seem to consist, in our terms, in 
the demand for a certain environmental situation (the presence o 
a cell, an egg inside it, caterpillars, closed cell, etc.) plus a more 
or less specific means-end-readiness as to how to achieve sue an 
end.* 

Kingston goes on to give a more detailed account of one step 
in this chain. 


"Eumines conica has built her cdl. She has laid fSS 
and is colleaing caterpillars. In other words, she is • 

third stage of her fourfold rhythm. Whde she is absent Icwking 
for a caterpillar I cut away the upper margin ol her 


'Mijor R. W. G. Hmeiton, FrcMiml el Instiect end IntlUicence (New 
York, TTie MacMillan Company, 1928), p. 38. 

•Plu* finally, of course, the requisite ikHh of flying, buHdiog, etc, involved 
m carrying out these means-end-readinesse». 
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nate • demands plus innate means-end-readmesses as to the routes 
for satisfying such demands The units of such chains will be 
aroused in some instances by physiologically provided sequences 
of minor organic excitements In such cases these units are ap 
petites In other instances the units seem to arise rather as a 
result of appropriately provided sequences of environmental 
stimuli In this latter case they are aversions But probably m 
most cases the chain involves an interlarding of little detailed 
appetites and little detailed aversions 
Thirdly, we shall suggest that, in addition to the first order and 
second order drives and these chains of specific minor appetites 
and specific minor aversions, there are also to be found in both 
human beings and the lower animals certain innate skills or dex- 
terities These also because appearing to be initially innate, or 
the product of relatively standardized environments, we shall class 
under the head of instincts Such skills are not appetites or aver 
sions m themselves They do not involve demands or means end- 
messes ey are, rather, discrimination- and manipulation- 

fighting copulating, etc, which seem severally specific to the m- 

skill of flying, swimming, walking, vocalizing, etc, which seem to 
be at the service of perhaps one and all of the appetites and aver- 

of^ta^Pd ordy and second order drives and the chains 

If m anV"/'"'!! >>'= defined as demands 

tt sum T aT" “ ‘hose demands, 

cfpami s f d-scrimination and manipulation 

Sten s emt b’ 1 ''' “-at such skills 

holL caTv “1 5 ' '>'■ 'he product of purely 

f e muff r T ““d "“dardized environments These skills 

landa chiral r" a*'*' discriminanda- and manipu- 
landa characters of immediately presented objects They are m- 

TOslibdmror,h° '’"“ 7 '” “'"='dy the innate commerce with 
lec“ of wL hi ■““'diately presented stimulus-cbject-irre- 

T*" “““eree with possibilities are 
at Ine moment being accented as “ows/4** u i. « 

mand and means end readmess or d=- 

In the two preceding chapters we have already described m 
“See preceding footnote 
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Again, he cites a similar case which he takes from Fabre 

“It is the habit of many species of Sphex to go through a pecu- 
liar ceremony before dragging their crickets into their burrows 
They do not just pull them straight in Their ritual is to leave 
them close to the entrance, then run inside the burrow, then come 
out and pull the cricket in The three stages always take place 
the leaving at the entrance, the domiciliary visit, the final drag- 
ging in This little ritual gave Fabre an opportunity to play a 
trick on Sphex flavtpennts He interfered with link one m the 
chain The Sphex had left her cricket near the entrance and was 
making her domiciliary visit Fabre pulled the cricket a few inches 
from the hole The Sphex came out, her intention being to drag in 
the cricket Not finding her cricket where she expected, she had to 
make a search before she came on it What did she do then^ Not 
what she came out with the intention of doing She dragged the 
cricket back to its place near the entrance and went into the hole 
alone Fabre repeated the trick Again the Sphex came out Again 
the same manoeuvre The cricket is brought back to the correct 
place Fabre repeated it forty times and the wasp always dragged 
the cricket back All wasps did not act with the same pertinacity. 
Yet the incident shows us how strong is rhythm The leaving of 
the cricket close to the entrance is the first link in the instinctive 
chain This link must be completed for the instinct to follow its 
normal course ” 

In all these illustrations the situation seems to be piimarily one 
of a chain of appetites In all of them the internal condition was 
more operative than the immediate external stimulus in deter- 
mining what link of the chain should obtain The insect suffers a 
succession of relatively specific demands — to build a cell, to lay 
to catch a caterpillar, etc And she persists m each of these 
demands until it is satisfied — irrespective of changes in the en- 
vironment which would make a shift to one of the other stages 
more appropriate 


4 Chain Appetites in the Nest-BuiMing of Birds 

We should cite now as a further example of a chain appetite 
some genera! observations of Swindle’s on the nest building o 
birds 


**Op etr.pp 44 45 _ ... 

For other iimllar objervation* see J H C. Fibre, The efff f . 

■'orlc. Dodd Mead fc Co tr 1915) G W and E. G Peckhara irasps Social 
end setxtary (Bolton Houghton Mdltn Company, 190S) 
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‘"c'’ j 'nspcctioii Fof somc 

[rSfA M T ^ 9««P'll3r However, she commences 

armnH The ‘"''“t'Sato ,t carefully Her antenna: play 

It One cannot h^rk^i remains for a long time testing 

hat haf Lnne a 'he nature of the damage 

her brmn a^eZt of° ‘‘'i 'he goes off I expect to see 

has certamlv nht make good the damage which she 

cateroina et Y™"S anticipation Her burden is a 

the cell full of the fi ^n more and more of them, stuffs 

margin s“ cm oir“' ‘he cell with its’upper 

re budd the’^nfafg^ wS I h\T 

cannot re build I have often Jin 1.“* ^ VT ‘ because she 

she must fulfill her rhythm Sh^h is because 

stage when the nroblem of ,®h^happens to be at the provisioning 
ness IS ““proJiZ not 1 K presented to he? Her busi- 

m hand Instinct impels her to ^ '° 'hn business 

keep provisioning ju« because sS ?s“rr'* rhyt^hm She must 

at^number thtel 'stage,l\re1hV wTuTgrba^c^'to Se^ 

app^titf^rerft; stm\“ hT:,:f 

taken from the Peckhams "** situation with an example 

tiou a somcthm^“Lmlarc^c"^p'‘°‘‘^,''‘ hv 'he Peckhams men- 
lyzes spiders The Peckham-? ^‘^enquenotatus para- 

They took advantage of the wasn’shfhT r'^'i stinging 

poranly on a plant while she rnn "^hit of placing her victim tem- 
svell During the absence of the w"*'” 'h\ nest to see that all is 
exchanged her paralysed soidpr » Peckhams 

same species They expected t^at^S '^^Pa^Iysed one of the 
sting It But the wasp refused < 51 ,.. return, would 

vigorous spider and not the ^ knew that this was a 

r^ily abandoned But she absolnteii ^ ^k>ng that she had tempo- 
off to hunt for another m the woodr touch it She went 

planation These victims must bThum^S'^ 

Ringing can be done Huntinp ■« i. rlown before the act of 
bnt must be completed befo^ 

reached ” ^ oerore Imk number two can be 

nf, p 39 f 
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Again, he cites a similar case which he takes from Fabre: 

“It is the habit of many species of Sphex to go through a pecu- 
liar ceremony before dragging their crickets into their burrows. 
They do not just pull them straight in. Their ritual is to leave 
them close to the entrance, then run inside the burrow, then come 
out and pull the cricket in. The three stages always take place: 
the leaving at the entrance, the domiciliary visit, the final drag- 
ging in. This little ritual gave Fabre an opportunity to play a 
trick on Sphex ftavipennis. He interfered with link one in the 
chain. The Sphex had left her cricket near the entrance and was 
making her domiciliary visit. Fabre pulled the cricket a few inches 
from the hole. The Sphex came out, her intention being to drag in 
the cricket. Not finding her cricket where she expected, she h^^ 
make a search before she came on it. What did she do then. Not 
what she came out with the intention of doing. She dragged the 
cricket back to its place near the entrance and went into the hole 
alone. Fabre repeated the trick. Again the Sphex came out. Again 
the same manoeuvre. The cricket is brought back to the corrert 
place. Fabre repeated it forty times and the wasp always dragged 
the cricket back. All wasps did not act with the same pertmacity. 
Yet the incident shows us how strong is rh)[thm. The leaving ot 
the cricket close to the entrance is the first link m the instinctive 
chain. This link must be completed for the instinct to follow its 
normal course.” 



3o 8 Motivation and Learning 

returns It happens to be only a visit of inspection For some 
reason she has failed to find a caterpillar However, she commences 
to look to her cell It is clear that she knows that the cell has been 
tampered with She investigates it carefully Her antenna play 
around the cut away margin She remains for a long time testing 
It One cannot but believe that she knows the nature of the damage 
that has happened to her cell Then she goes off I expect to see 
her bring a pellet of mud and make good the damage which she 
has certainly observed A wrong anticipation Her burden is a 
caterpillar, not a pellet She brings more and more of them, stuffs 
the cell full of them, finally closes down the cell with its upper 
margin still cut off 

‘‘Now why did the wasp behave so foolishly? Why did she not 
re build the margin which I had cut away? It isn't because she 
cannot re build I have often seen her repair a hole It is because 
she must fulfill her rhythm She happens to be at the provisioning 
stage when the problem of building is presented to her Her busi- 
ness IS to provision, not to build She must stick to the business 
in hand Instinct impels her to go on with her rhythm She must 
Keep provisioning just because she is provisioning She is engaged 
at number three stage, hence she will not go back to number 


In other words, she has arrived physiologically at the specific 
appetite stage, for storing the nest And this dominates to a sur- 
prising extent irrespective of the actual external situation 

r again, he illustrates a similar situation with an example 
taken from the Peckhams 


observations recorded by the Peckhams men- 
lyzes SDi^T^ri Pompdus quenquenotatus para- 

Thev ^ Peckhams wished to see the act of stinging 
Doranlv r,n 5^6 wasp’s habit of placing her victim tern- 

well Durintf X ® nest to see that all is 

exchanppH absence of the wasp in the nest the Peckhams 

same SDpnpc ^P^^'alysed spider with an unparalysed one of the 
Stine It Rut expected that the wasp, on her return, would 

vieoroii -5 ^ wasp refused She clearly knew that this was a 

rarily abanHonp/ t? helpless thing that she had tempo- 

off to hunt f ^ absolutely refused to touch it She went 

planation another in the woods Again we have the same ex- 
stineine can hunted down before the act of 

That linV \ °®ne Hunting is link number one in the chain 
reached ” completed before link number two can be 


Op eit 
at 


P 39 f 
P 43 
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Again, he cites a similar case which he takes from Fabre: 

“It is the habit of many species of Sphex to go through a pecu- 
liar ceremony before dragging their crickets into their burrows. 
They do not just pull them straight in. Their ritual is to leave 
them close to the entrance, then run inside the burrow, then come 
out and pull the cricket in. The three stages always take place: 
the leaving at the entrance, the domiciliary visit, the final drag- 
ging in. This little ritual gave Fabre an opportunity to play a 
trick on Sphex fiavipennis. He interfered with link one in the 
chain. The Sphex had left her cricket near the entrance and was 
making her domiciliary visit. Fabre pulled the cricket a few inches 
from the hole. The Sphex came out, her intention being to drag in 
the cricket. Not finding her cricket where she expected, she had to 
make a search before she came on it- What did she do then? Not 
what she came out with the intention of doing. She dragged the 
cricket back to its place near the entrance and went into the hole 
alone. Fabre repeated the trick. Again the Sphex came out. Again 
the same manceuvre. The cricket is brought back to the correct 
place. Fabre repeated it forty times and the wasp always dragged 
the cricket back. All wasps did not act with the same pertinacity. 
Yet the incident shows us how strong is rhythm. The leaving of 
the cricket close to the entrance is the first link in the instinctive 
chain. This link must be completed for the instinct to follow its 
normal course.” 

In all these illustrations the situation seems to be piimarily one 
of a chain of appetites. In all of them the internal condition was 
more operative than the immediate external stimulus in deter- 
mining what link of the chain should obtain. The insect suffers a 
succession of relatively specific demands — ^to build a cell, to lay 
an egg, to catch a caterpillar, etc. And she persists in each of these 
demands until it is satisfied: — irrespective of changes in the en- 
vironment which would make a shift to one of the other stages 
more appropriate. 

4. Chain Appetites in the Nest-Building of Birds 

We should cite now as a further example of a chain appetite 
some general observations of Swindle’s on the nest-building of 
birds : 

** Op. at., pp. 44-45. 

For other similar observations, see J. H. C. Fabre, The Hunting fFasps (New 
York, Dodd, Mead Sc Co., tr. 19x5), G. W. and E. G. Peckham, IFasps, Social 
and solitary (Boston, Houghton Mifflin Company, 1905)' 
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“In many cases the nests are multiple ones, at first an 
ordinary simple nest is constructed and then on top of this one an- 
other simple one is constructed of another kind of building mate- 
nal, and so on until in cases a complete nest consists of a half 
dozen or more such simple ones Owing to the fact that the build- 
ing material and texture vary in the different cases of the simple 
nests, the analysis of such a multiple nest is easily made The first 
simple nest of a multiple one may consist of large sticks, a second, 
of smaller sized sticks, a third, of mud, a fourth, of grass or fine 
roots, a fifth, of hairs or fine fibres of plants, and a sixth, of 
leathers I have observed considerable variations in the order of 
the simple nests which were constructed consecutively by the same 
birds 1 have produced certain pronounced variations in the multi- 
ple nest by destroying it as soon as the first, second or third 
simple nest was constructed After a few days, in cases after only 
a few hours, the birds again started building either at the same or 
at some new place In many cases, the new multiple nest did not 
tk V”7 elements of the parts which I tore away, that 

second omitted m the 

ft nest construction In a few cases, the birds 

which thl i!""' “P'’" reaching the tree from 

another nnf.I J 1 ,"“' «>r». dropped these one after 

Srthese h.ri the characteristic multiple nett 

pened 5he hirrl^f dropped When this hap 

Sew nett which then began a 

Uiual ” rt ’ completed, included all the simple nests as 
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173 i 86 ^ ^l 8 of*^ / Psychol 1919 3 ® 



Instinct, Appetites and Aversions, Skills 31 1 


pear. In the course of the manual investigation of the genitals, the 
animals licked these fluids from their hands, and this act, it 
seems, may have determined much of their subsequent behavior. 
Why these fluids are eaten we do not know, but it does appear 
that to the monkey subjects they are fluids to be consumed. 

“As labor progresses with its successive contractions, the elimi- 
natory position is taken more often, straining was more intense, 
and, facilitating the latter, the animus seized hold of the walls or 
floor of the cage. The fetus advances in the canal, causing the 
perineum to bulge from the pressure. Then, what have been 
manual exploratory movements, change to manual eliminatory 
movements — namely, efforts to remove the source of irritation, 
and the licking of the fluids from the hands continues. 

“The head of the baby eventually appears at the entrance of the 
canal and then the manual efforts became effective. The wet, new- 


born baby is drawn forth and around one side to the mother*s 
breast. The fluid is licked from both baby and maternal hands. 
During the washing process the genitals are again irritated by the 
frequent tautness of the cord when the baby is shifted from one 
position to another. The afterbirth is discharged into the vagina. 
These events result in further exploration and finally in the draw- 
ing forth of the afterbirth — a mass of tissue, which like the baby, 
is covered with fetal fluids. It is licked and then eaten. 

‘The question, why does the mother consume the afterbirth and 
only wash the baby, when both are bathed in the same fluids, is a 
pertinent one. It might be assumed that the mother, even though 
inexperienced, reacts to the one as a baby and to the other as an 
inanimate object. But we may suggest that the baby is only 
covered with the “to-be-consumed” fluids, whereas the afterbirth 
is permeated with them. . . . Such explanations are, naturally, 
only suggestive and require experimental testing. 

“In surveying the very complex scries of situations and re- 
sponses we have summarized above, it might appear that they 
can be explained on the basis of chain reactions in which the re- 
sponse to one situation is the stimulus for the next. But the process 
of parturition is made up of behavior at two levels, namely, that 
involving the skeletal and that involving the visceral m usculat ure, 
with their respective neural systems. Tabulation oWw^occesstve 
situations and responses would read somewhat as follows^ - . 


Situations. 

1. Irritated genital region. 

2. Mucus, urine, fecal matter; 
uterine contractions. 


Responses. * *• — 

1. Manual cxplorauon ^ fol- 
lowed by olfactory, visual 
and gustator>' examination 
of hands. 

2. Eliminatory posture^ and 
straining. No. I. continued. 
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Sttuattons 
3 Fetal fluids 


4 Increased frequency and in- 
tensity of uterine contrac- 
tions 

5 Fetus advancing in birth 
canal, bulging perineum 

6 Fetal head at vulva 

7 Baby’s head and shoulders 
appear 

8 Fluid-covered baby 


9 Tension on cord irritates 
vulva 

10 Afterbirth discharged into 
vagina 

11 Fluid permeated afterbirth 

12 Blood and fetal fluids on 
hands, feet and floor of 
cage 


Responses 

3 Fluids discovered through 
No I, then licked from 
hands 

4 No 2 facilitated by pulling 
against walls and floor of 
cage 

5 No I changes to manual 
eliminatory movements No 
3 continued 

6 No 5 becomes effective 
Nos 2 and 3 continued 

7 No 5 effective, baby drawn 
forth and around front 
Nos 2 and 3 continued 

8 Olfactory, visual and gusta- 
tory examination Baby 
washed No 3 continued 

9 No 5 renewed No 3 con- 
tinued 

10 No 5 effective No 3 con- 
tinued 

11 No 8 repeated Afterbirth 
consumed No 3 continued 

12 Licked off as in Nos 3, 8 
and II 


.1.™^?“’“'''’" '''1® situations shows that they are for 

tniisMp f aither directly or indirectly the outcome of smooth 
anesthesia affecting only the skeletal 
or voluntary system parturition would undoubtedly still go on 
muscle ''“VC described, the smooth- 

sZnses '' n"'’ ‘'"''“"or served as re- 

ml behamor W “"luvure. even though the skcle- 

eLt the resT'ff'"*’'"'* “te m good part at 

oT hese ther? functions at the autonomic level, and to each 
muscSatirr Tn tb appropriate response of the skeletal 

var!S ™ b ®''''"al responses there is a high degree of 

in the later d <sr *\?'''** detailed descriptions and 

general endf bn, achieve^he same 

Sul beha™,'”' » o' O’- 


C G mrtman Behavioral a, pea, of partunt.on 
in the monkey (Mccccus rArjus) / Comp Psyckol 193, 1*1.63-98 p 94/ 
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In other words, it would appear that the operations of the 
smooth muscle system automatically bring about in the female, 
who is in labor, a succession of external or internal disturbances 
such as irritated genital region, fetal head at vulva, tension on 
cord, afterbirth, etc., and that each of these releases an innately 
given demand for a complementary physiological quiescence plus 
an innately given, more or less precise, sign-gestalt-readiness as to 
how to achieve this immediate minor quiescence by means of such 
and such general types of pullings, handlings, lickings, etc. 

6. Immanent Sign-Gestalts Within Links and 
Between Links 

Finally, In reviewing all of the above illustrations of chains of 
specific appetites and specific aversions we must ask to what de- 
gree there would seem to be immanent sign-gestalt-relations in- 
volved between the steps. To what extent would each little appe- 
tite or aversion in the chain seem to go off relative to its position 
in the whole series? Our answer is that the Individual steps seem 
to be almost wholly blind to this total relationship. For, whenever 
an experimental variation has been introduced, as in the case of 
the insects and the birds, it has appeared that the animal had no 
appreciation of the place of the minor end in relation to the total 
sequence. The animal could make the appropriate means varia- 
tions and adaptations to suit each minor end, but it could not 
drop this minor end Itself when it was in the stage of its total 
*‘rhythm” which demanded that minor end. The animal almost 
invariably continued at the particular stage of nest-building, nest- 
provisioning, etc., which it was in, even though this stage had 
become useless or positively wrong. Each step in the total chain 
functioned as a little purposive cognitive unit, but the sequence as 
a whole was relatively blind and undocile. 

7. Innate Skills and Dexterities 

We turn, now finally, to the case of innate skills or dexterities. 
Under this head we understand innate discriminanda- and manlp- 
ulanda-readinesscs — that is, innate propensities, upon the presen- 
tation of immediate means-objects, to release appropriate dis- 
criminations and manipulations. It is to be noted first that such 
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innate skills and dexterities are provided, in some measure, as 
has been already suggested, as innate parts of the appetites and 
aversions The baby is provided innately, we are now contending, 
not only with some degree of precision (means-end-readiness) as 
to what to suck but also with a considerable degree of pre- 
cision as to how ’ to suck And sexually mature male and female 
rats, as Stone has shown, are provided innately, not only with 
a considerable precision as to what to copulate with, but also 
with a surprising degree of precision as to how to copulate Or, 
similarly, the newly hatched chick is provided with not only an 
innate propensity to peck at small bright objects, when hungry, 
but also with a very considerable degree of innate skill (le, a 
skill depending mostly upon maturation) as to how to carry out 
such pecking ” 

And so It goes In each of the major, or minor, appetites or 
aversions, wherever carefully controlled observations have been 
made. It appears that the animal 1$ in a very considerable degree 
mnate demand and an innate means- 
nd-readiness as to what to have commerce with, but also with 
ome degree of innate discrimination- and manipulation-skill as to 
u Of course the degree and precision 

Sis vanes greatly from organism to organism and from 

seem 

* return o all the carefully controlled observations of 
provided innately in the scMialled “consummatory” responses of 

rat, J^Comp ^95^153'^'’* behavior of the young male albino 

Jmer f 4^4 
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most of the general and specific appetites and aversions — at least 
in the cases of the lower animals.*^ 

Thus far, we have been considering only "consummatory” skills 
— the skills involved in, and specific to, the final steps of the par- 
ticular appetites and aversions — ^i.e., such skills as those involved 
in the final acts of eating, copulating, laying the straws in nest- 
construction, and the like. There are, it appears, however, a variety 
of other, more neutral skills, each of which may tend to subserve 
many different appetites and aversions. These we are calling the 
neutral or preparatory skills. They would be, for example, such 
skills as those involved in the characteristic forms of locomotion 
specific to a given species, the fundamental units of grasping, and 
handling or the vocalization of a species. 

And our contention would be that controlled laboratory obser- 
vations suggest that these also are largely innate. They also seem 
to develop almost wholly as a matter of innate endowment plus 
a maturation which demands only a biologically provided standard 
environment.'® In this connection we would refer merely as ex- 
amples to the observations of Avery on fcetal and new-born 
guinea pigs and to those of Carmichael on the development of 
the swimming movements of frog and salamander embryos.*® 
Avery found that the new-born guinea pig can crawl, stand and 
walk, and that these responses are possible in foetuses delivered 
at least four days prior to term. They do not seem to depend 
upon special training m utero. And when they are ready they 
require only the appropriate environmental stimuli to call them 
out. 

Carmichael raised frog and salamander embryos from the early 

For an extraordinarily valuable tununaiy of the experimental literature, 
tec C. P. Stone, Recent contributionx to the experimental literature on native 
or congenital behavior, Psychol. Bull., 1927, *4, 36-61. 

** Fide again C. P. Stone, Recent contributionj to the experimental literature 
on native or congcniul behavior, Psychol. Bull., 1927. *4» 3^*- 

**G. T. Avery, Responses of fatal guinea pigs prematurely delivered, Genet. 
Psychol. Monog., 1928, 3, 245-332. 

L. Carmichael, Tbc Development of behavior in vertebrates experimen- 
tally removed from the inSuence of external stimulation, Psychol. Bev., 19-6, 
33, 51*58. . . 

A further study of the development of behavior m v’ertebrates 
experimentally removed from the influence of external stimulation, Psychol, Rev., 

*927, 34. 34*47. . . . , f t. t. 

- I A further experimental study of the de\’elopment of behavior, 

Psychol. Rev., 191S, 35, 253-260. 
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head and tail bud, non-swimming stage m a chloretone solution 
of just sufficient concentration to keep them in a state of anesthesia 
and non-motility, without injuring their developing organs He 
then introduced them into tap water, and found that as soon as 
they became denarcotized (twenty or thirty minutes at the maxi- 
mum) that they began to swim with the same perfection as a 
control group of the same age raised in tap water throughout — 
although the latter had been free swimmers for five days It ap- 
peared, in short, that the development of the skill of swimming 

was primarily a matter of innate endowment plus a maturation 

which required no special external environmental training 


8 Recapitulation 

We summarize the contents of the present chapter as follows 
fa) Wherever certain behaviors, or determinants of behavior, 
seem to dyend for their development upon a relatively com 
mon, standardized and biologically provided environment, it 
seems appropriate to designate such behaviors or determinants 

we 

8g (0 the demands and means end-readmesses of the first- 
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Chapter XXI 

THE NATURE AND LAWS OF LEARNING— THE 
CONDITIONED REFLEX DOCTRINE 


I. Theories of Learning 

T hroughout the preceding discussion susceptibility 
to improvement, i.e., docility, has been accepted as the 
fundamental character of all behavior qua molar. It 
was because, and only because, behavior does thus exhibit do- 
cility that the concepts of capacities, immanent determinants and 
behavior-adjustments were arrived at. Learning was and is 
fundamental keystone of the system. Chapters IX, X, XI and XIV 
presaged a description and theory of such learning. Learning was 
depicted there as a matter of the refinement, integration and in- 
vention of sign-gestalt-readinesses and -expectations. But it is 
necessary now in order to tie up the ends of our argument to 
consider again and more explicitly just what this, our octrine 
of learning, is and just wherein it differs from (and would criti- 
cize) other more generally accepted doctrines. ... t 
There are, it seems to us, some three other main t eories o 
learning, to wit: the Conditioned Reflex Theory, the na an 
Error Theory and the Gestalt Theory; though in addition there 
are various hybrids or sub-varieties of these three. It s ou ave 
become obvious that the doctrine of learning to be conten e or 
in this book is a subvariety of the Gestalt Doctrine. And we 
shall not, therefore, attempt any formal presentation of the gestalt 
doctrine proper. Perhaps indeed the gestalt psycho ogisw t em 
selves would deny that they have a complete or na *^^**1*' 
On the other hand, we shall in the present chapter ai^ ih 
next, outline and criticize the Conditioned Re ex 
and the Trial and Error Doctrine. Finally, m Chapter ^ 
we shall summarize our own special subvariety of the Gestalt 
Doctrine. 


319 



320 Motivation and Learning 

2. The Conditioned Reflex Experiments 

The conditioned reflex theory of learning arose out of the spe- 
cific “conditioned reflex” experiments These latter, as is well 
known, were originally invented and carried out by Pavlov and 
his co-workers, but are now being widely pursued throughout 
the entire psychological and physiological worlds > For the ben- 
efit of a possible lay reader, it may help to quote the following 
description of these experiments as given by Woodworth • 

operand bt^S°",'l.“"°! subjects, introduced a minor 

opeption, by which the saliva from one of the elands m the 

so^atTcouirb^?/:'^^ by% little tube! 

that the saliva ^ ^ measured He then noticed 

‘“He^uth! 

same response aroused hv permanent reflex, but the 

the food or of the dish or 

depended on the animal’s nssr di tke feeder approaching, 

or subject W cert“rcondum„s "ds thus artificiS 

ditioned reflex “"‘‘'<■<>■>3 Pavlov therefore called it a con- 

started, and'”^ atterap?cTtrLt''h7 artificial reflexes got 
sponse to the ringing'^ of a bell'’tt,''V ““ditioned salivary rc- 

brushmgoftheai^mll’s skm '>■“ 
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jectxve Study of the Higher Nervous 

York, Internationa] Publishen, 1928) ^Behavior) of Animals (New 
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ficient), some food was placed in the dog’s mouth and his saliva 
began to flow. After a pause of a few minutes, the bell started 
up again, and, as before, food was given after the bell had been 
ringing for a certain time. When this sequence of bell . . . food, 
bell . . . food had been repeated a number of times, the dog 
however still remaining hungry, the saliva was observed to flow 
before the food was supplied. The bell now caused the dog to 
look and turn towards the source of food, and at the same time 
his salivary glands became active. There was a complex motor 
and glandular feeding activity, initiated by the sound of the bell. 
Pavlov’s attention was directed mostly to the glandular part of 
this total response, because it could be measured by measuring the 
flow of saliva. At the outset of the experiment, the bell did not 
ezdte any flow of saliva, but as the bell-food combination was 
repeated dme after time, the bell began to give a small flow and 
then a progressively larger amount. Thus the conditioned reflex 
was established, at least for the moment. 

“Next day the same procedure was repeated. No saliva at me 
first sounding of the bell, but the bell-food combination needed 
only to be repeated a few times before the conditioned reflex was 
reestablished. . . . After a few days of this same procedure, the 
conditioned response (both motor and salivap^) held over from 
one day to the next, without needing reestablishment each day. 

3. The Conditioned Reflex Theory 

It is necessary now, however, for our argument to distinguish 
clearly between these experimental facts concerning the condi- 
tioned reflex and the theory or doctrine, as to the mechanism of 
all learning, which has grown out of such facts. The conditioned 
reflex, as a set of facts, cannot, of course, be controverted (al- 
though undoubtedly, even as such facts, it needs considerably 
more analysis and examination). The conditioned reflex as a 
theory which has grown out of such facts Is, on the other han , 
as we shall now attempt to show, decidedly doubtful. For what 
most theorizers have done is, on the basis of the above facts, to 
conceive the whole mechanism of learning as reducible to the 
following simple picture: 

Condilioned Rtflex Theory 

Si- 
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2 The Conditioned Reflex Experiments 

The conditioned reflex theory of learning arose out of the spe- 
cific “condiuoned reflex” experiments These latter, as is well 
known, were originally invented and earned out by Pavlov and 
his co-workers, but are now being widely pursued throughout 
the enure psychological and physiological worlds » For the ben- 
efit of a possible lay reader, it may help to quote the following 
descnpuou of these expenmeots as given by Woodworth * 

'900, Pavlov, while actively at work on the 

S *1 “''"f °"= “f glands m the 

so that h I ‘^■'cek by a little tube, 
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‘The relationship, theoretically, between the simplest cases of 
the conditioned responses we have studied and the more compli- 
cated, integrated, spaced and timed habit responses we are con- 
sidering seems to me to be quite simple. It is the relationship ap- 
parently of part to whole — that is, the conditioned reflex ts the 
unit out of which the whole habit is formed.^* ® 

And Smith and Guthrie' and following them Frank® and 
Wilson* have sought to show concretely and in some detail how 
such a working out of the conditioned reflex principle actually 
obtains. We cite Williams’ summary of their argument as stated 
for the case of a cat in a puzzle box. 

*The question is, how does the cat after repeated trials come 
to eliminate all the useless reactions and retain only the suc- 
cessful one of pulling the latch which leads to release. The reply 
of these authors is that this comes about simply through me 
conditioning of various reflexes. At first the cal is attracted by 
the sight of the bars, say, and bites at these. But puyy has an 
innate aversion to the sensation of biting unyielding objects, ana 
so withdraws from the bars. The result of numerous repetitions 
of this bit of behavior is that the sight of the bars becomes a con- 
ditioned stimulus for the withdrawing. The only tmn^ 
not take on such negatively conditioned properties is the latcn. 
The cat, therefore, when placed in the box has nothing lett to 
do but to pull the latch.” ” 


It is to be asserted now, however, that all these attempts thus 
to use the conditioned reflex (conceiving It as a simple matter 
of frequency and recency of the successive presentations o 1 
and S2) as the basis of all learning, do so only at the 
neglecting certain features very pertinent to the conditioned re ex 
facts themselves. There are indeed certain features about these 
facts which are quite evident even from the original Pavlov ex- 
penments themselves and yet which have been almost complete y 
ignored by the above theories. 


M. B. Wawon, Srhavioru^, rev. cd. (New York. W. W. Norton and Com- 
pany, 1930), p. 207. Italics ours. . . — / o.i— 

»S. Smith, and E. R. Guthrie, Ctnrrd Psyckohiy in Trm, ol RrJatnttf 
(New York, D. Appleton and Company, 1911), PP- 7^*33' 

■U K. Franh, SagEHtion tor a thcoty of kammg, PotM. Pn,.. tW, 3=. 

wn.on. Principle of leicctkm in trUl and error Icarmn,, Piyrkcl. 
Hfv., 1914, 31, 150-160. 
rif., p. 485. 
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In this diagram, Si represents the original unconditioned stim- 
ulus which releases the salivary secretion (or other response), 
R Sj represents the conditioned stimulus (color, tone, or what 
not) which IS presented just previously to Sj And R, originally 
released only by Si, comes by many repetitions of the sequence 
S2 — Si to be released by alone The mam determining law 
IS declared to be that of Exercise That is, it is the frequent and 
recent repetition (exercise) of the stimulus sequence Sj — Sx 
which alone is sufficient to establish the connection 5^ yR 


The conditioned reflex theory assumes that all learning is ulti- 
mately reducible to such simple “conditionings” and that no fac- 
tors other than frequency and recency are operative in estab- 
lishing such conditionings • 

Dr Williams* has ably summarized and criticized this pure 
conditioned reflex doctrine and the following discussion is very 
largely an epitome of hers 

In the first place, it 1$ to be indicated that this simply en- 
visaged conditioned reflex has actually been used by many au- 
thorities as constituting the essence of all learning Thus, for 
example, Allport has made a very considerable (though not al- 
together exclusive) use of 11 in his Sonal Psychology He says 


reflexes (Allport makes these prepotent re- 
flexes the basis for all social behavior] are subject to synaptic 
chanps m their central portions The effects of such changes are 
of complexity of the stimuli capable 

sLn,. specialize the re- 

effect, which may be called an afferent 
resDonse so about by the principle of the conditioned 

to the resulting m an efferent modification, is due 

he orn^elVe, f successful random movements m 

the processes of habit formation and thought” “ 


Thus Allport holds the conditioned reflex, as described above, 
to be the basis for all the afferent changes m social behavior 
Watson seems to have adopted the conditioned reflex as the 
sole principle of all learning He wntes 


«ver actually b«n 

aooro* mfltpt! tn closely enough 

approx mated to mal« the presentation of ,t desirable 
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nome again gives the salivary response But if the food is omitted 
this day also, the extinction is more rapid than on the first day; 
and repetition of the extinguishing procedure, day after day, 
finally causes the conditioned response to disappear permanently. 
After one day^s extinction of the conditioned response, it can be 
readily reestablished by applying the food along with the metro- 
nome, but when the extinction has been very thorough, by repe- 
tition on several days, the conditioned response is very difficult 
to reestablish ” 

Now putting this fact of experimental extinction into our terms. 
Its importance, as we see it, is that it suggests that the condi- 
tioned reflex goes off only so long as the conditioned stimulus 
(color, tone, or what not) proves actually, in a majority of 
cases, to be a *‘sign’* for the coming food The dog secretes 
saliva for color, or tone, only so long as, in a fair majonty of 
cases, color or tone does actually precede food, le, is actually 
a sign for coming food But this means, further, that the con- 
ditioned salivary secretion cannot be simply described as a mere 
reflex connection, stamped in by frequency and recency, between 
S2 and R as the theorists have held, but, rather, that it must 
be envisaged as a response which goes off only when, and inso- 
far as, S2 has tended in the animal’s recent past to be a sign for 
the coming of Si 


5 The Conditioned Response May Be DifiFerent from 
the Unconditioned Response 


A second feature about the conditioned reflex facts which t e 
theonzers have tended to ignore is the fact that the response 
"as conditioned” is often an appreciably different entity from t e 
original “unconditioned” response This appears very pretti y in 
a recent experiment by Wever In the course of an investigation 
of the upper limit of hearing in the cat, Wever csta is e a 
conditioned breathing reflex to a tone** We quote his o^vn account 
of the course of the experiment. 


*‘R S Woodworth Psyckolosy rev cd (New York, Henry Holt and Com 

pany, 1929). pp 153 S 5 Iwlics ours Williams ot> 

‘*T)e author wuhes to espress hts indebtedness again to -onditwned 

ta , for this notion of the fundamentally up* character o 

“E. G \\e\CT, The upper limit of hearing in the cat, / Conp PsyckcU 
1930. 10, 221 234 
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4 The Facts of “Experimental Extinction” 


The first such important feature to note is a fact which ap- 
peared early m the Leningrad Laboratory, viz , that the condi- 
tioned salivary secretion to color or tone dies out rapidly unless 
the dog IS actually given food with a fair degree of regularity, 
each time after the conditioned secretion has gone off — and has 
been measured If, that is, too many occasions are allowed to 
occur in which food is not given after the conditioned secretion, 
then this latter tends to die out until again “reinforced” by 
several occasions in which food does actually follow This sort 
of dying out has been designated by Pavlov as “experimental 
extinction ” 


We return to Woodworth for a brief description of this process 

Though the conditioned response can be well established by 
the procedure just described, we are not to suppose that it has 
anything like the fixity of the natural reflex It can be trained 
out m rnuch the same way as it was trained in Simply apply 

time after time without joi- 
nt nnf nt^ notuTol stiTtiulus Hecc, fof example, is the record 
wat fhA which the conditioned stimulus 

stimiilnc httA ^ ‘^^^fononie The salivary response to this 
Snnnm. Well epbhshed Now on k ceruin day the 

thtre seconds, without any food, and 

oroced ^ ^^8® flow of saliva Three minutes later, the same 
and so on till smaller resulting flow of saliva, 

metroLm; a Ta '’" by the 

salivarv resnonsp r gradual decrease and final extinction of the 
salivary response can be seen in the following table of results 

Time when each thirty sec- 
ond stimulation by the 
metronome began 
12 07 p m 
12 10 


Quantity of saliva 
produced, m drops 


12 13 
12 16 
12 19 
12 22 
12 25 
12 28 


13 

7 

5 

6 
3 

25 


‘This extinction, however, is only temporary, for if the dog 
is now taken away, and brought back the nexT day, the metro- 
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denced by a comparison of the flutter curves with the curve ob- 
tained by Lewandowsky and others by direct stimulation of the 
vagus.” 



Ficuae 66a 

Response to Shock Only Tune in H Second Cat N 



Ficuiie 66b 

The Flutter Response Time m l/s Second Cat B 


” 0 ^ cit,p 226, p 229 Italics ours T/rf-ioo* el 

“For references, and sample of ibc curves, see ^ ’* g-g 0" 

Phystolosy (Philadelphia, W B Saunders Company, 8ih ed, 19 » 2 )» PP 
*• Op nr , p 227 
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“It was found that after the animal had been placed m the 
holder, and had become quiet, the breathing was very regular 
the preliminary tests showed it to remain so at the sounding of 
a tone unaccompanied by shock But when a shock was intro- 
considerable respiratory disturbance, 
Mow d ^ '^if j inspiration of large amplitude, 

S 66^a, 673] “id irregular expiratfon [see Fic- 

entoed'^and™“’l‘"' “■“= ^>i«k presentations a new feature 
or/ke ‘he breathing occurred 

crease in rate nf y! response was typically an in- 

cJS ‘he same time a marked de- 

crease in amplitude [see Figures 66b, 67a, 67bl This the ‘flutter 

¥hrr“e?nonse ‘h= mspirat^ pos " on 

be regarded^as^a^i^nr*^” response here manifested cannot 
flea-lt least, thatT?he\«^^^^^^ '^he conditioned re- 

evoked at the dehvprv type — 13 a response originally 

by having occurred^ sufficii?*^ conditioning') stimulus, which 
with a nlw stimulus has number of times m contiguity 

process of condrcnmg accorS^r to 

one of bringme abnnt ei ®tding to prevalent theory, is simply 

no question If the modiftcationof'the “ 

of a new pattern of resnnn«*°/?* the response, or the emergence 
from the setting of the^DresefiP^v*”*^^ ^ theory, the expectation 
hshing of a connection bltween th/t "“1“' he the estab- 

inspiration originally elicited stimulus and the sharp 

case The response wh ch I B t ®“‘ ““h not the 
new affair, the ‘flutter’ a chcitablc by the tone is a 

of the (oraf iKBotioa And notlSe^ ‘° ho n product 

7 or 8 times that adequate to ^,,1 kp‘i! training, m amount 
“P .B/csponse to the tone m the ‘h'l ®““ct, sufficed to set 

A theory of the nature of 16^1°^ “ “hntp inspiration “ 
mulated as follows The tone r * response may be for- 

of a painful stimulus, the short signalize the appearance 

the tone the preparatory re<5n«n.^ l the animal gives to 
fear This emotional reaction^n the emotion of 

tonomic discharge, involvmik f'^^hably consists of a diffuse au- 
nerve That a vagal discharge mterthe^flV^ 

■•It ,PP„„ tta Up, OP w M uL -il I 

pigs JmfT / pjyeiol, 1929 *“‘^‘rory sensitivty of guinea 

conditioned breathing response He catled » 1 *° obtained a somewhat similar 
menu however he was able eventually bv*«»ffi* In his experi- 

m addition to the nullaby* a conditioned j long training to establish 

just subsequent to the lullaby (about th,. °”P.J"®P‘far;on<xpiration occurring 
appeared) shock would normally Have 
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6. Molar Behaviors Need External Supports 

Finally, we may point out in general that most behaviors, that 
is all save simple physiological reflexes, such as breathing and 
salivary secretion and the like, necessarily require (see above, 
Chapters IV and V) complementing supports from the environ- 
ment.“‘ They require, that is, not merely stimuli to release them, 
but also appropriate discriminanda and manipulanda to support 
them. And this means that the “conditionings” of all such be- 
haviors inevitably require more than the simple theory dia- 
grammed above will allow for. The “conditioned” going off of 
an R requires more than the mere presence of an Sj. It requires 
also the presence of appropriate “supports”: discriminanda and 
manipulanda. And for these latter the simple S-R connectionism 
depicted by the theory makes no provision. 

In the case of such responses as salivary secretion and breath- 
ing, the necessary supports are provided internally by the or- 
ganism’s own structure, so that this need of supports is not 
evident. It becomes very obvious, however, the moment the at- 
tempt is made to apply the conditioned reflex formula to responses 
of the sort which involve commerces with independent, external 
environments. For, in such cases, it becomes evident that the R 
which is made to the conditioned stimulus is a different R, re- 
quiring different supports, from that which is made to the un- 
conditioned stimulus. Thus consider, for example, any ordinary 
discrimination-box experiment. According to simple conditione 
reflex theory, the running through of the white side of the is- 
crimination-box is the conditioned response, whereas the na 
eating of the food is the unconditioned response. Thus, 
of the diagram, the situation would have to be conceive y t e 
conditioned-reflex doctrinaires somewhat as follows: 



«Th!s is a point which has also been made by Dr- Williams m the article 
referred to. 



328 Motivation and Learning 

In other words, it would seem to be Wever’s opinion, as it is 
most certainly ours, that the “conditioned” response, in this case, 
was a response to the second stimulus, 1 e , the tone, not per se, 
but in Its character as a sign for the coming shock The response 



Figure 67a 

The Flutter Re 3 ponse Time la 
1/5 second Cat C The time of in- 
cidence of the tone does not show 
ui the record but may be deter- 
mined by countmf back about 6 



Figure 67b 

After the establishment of the con- 
ditioned reflex 

The Flutter Response complicated 
by vocalization Time m i/t second 
A. 


to flutter response, was appropriate 

on^allv 3 ^ response from that 

Op Ctt,p 2j 8 
p 228 

the conditioned this same conclusion, viz, that 

that of Hilgard on conditioned evdS^.^*^ than the unconditioned response u 
eyehd reactions to a light stimuli ^ Hilgard, Conditioned 

Monos I9JI ,1, No 184 He conclude 
'The occurrence of response decremens r 

of cond.tioned reactions n, oddod j "'aforament, the appearance 

sponsrs, all point to the physX»Jt.SSit’'1 h 
“The hnnted etpenmenuuon on condrt^nT 1 . 

theoretical object, ons which may be r.^ ,1® " ’ '“f ‘"S ‘'“s 

reaction to be the unit of habit. sugEts^t 

to think of conditioning o, o sn-pffS "'.T"' " “T, 

for from, ns thrors " (Of cd , p fs lifit^m ) fonndot.on 



Learning — the Conditioned Reflex Doctrine 331 


stimulus, the arrow MEI21 is the means-end expectation that Oi 
will result from having commerce with O2 and which has been 
built up by the conditioned reflex training, and R is the resultant 
response which results from this sign-gestalt-expectation and 
which gives evidence of the learning. 

Let us now apply this analysis to a number of typical instances 
of supposed conditioned-reflex or conditioned-response learning. 
We begin with Pavlov’s dogs. 

What Pavlov’s dogs acquired, according to us, was a sign-ge- 
stalt-expectation to the effect that “waiting” in the presence of the 
sign-object, color or sound, would lead to the significate, food. And 
in this case, it so happened that the response originally made to 
the significate was also appropriate to the sign, as a temporal sig- 
nal of this coming significate. (That is, if it is physiologically good 
to secrete saliva for actual food, it is also good to secrete it just 
before the approach of food.) So that the acquisition of the sign- 
gestalt-expectation in this case demonstrates itself in the carrying 
over of one and the same response. That is, the response made 
after learning to the total sign-gestalt-expectation is the same as 
the response made before learning to the significate-object by 
itself. 


Turn now to Wever’s cats. In the case of these animals our doc- 
trine is that what they acquired was a sign-geslalt-expectation to 
the effect that the sound was a sign which, if waited in the pres- 
ence of, would lead to the significate, electric shock. But in this 
case the response appropriate for the sign is not identica 
with that appropriate for the significate. An electric shock, already 
received, is to be responded to only by a deep and sudden inspira 
tion-expiration. An electric shock, which is expected, is appropri 
ately responded to, on the other hand, by a sort of holding o t e 
breath” the “flutter response,” Just why this difference we 
say. It seems conceivable, however, that the holding o t e rea 
(flutter) may serve in some physiological way actually to re uce 
the physiological injury, or disturbance, to be receive 
oncoming shock. In the case of the original shock, on t e o 
hand, no such forewarning was present to the anima , 
pectant holding of the breath was posslble—a start e 
breath was all that could be achieved. Hence in this examp e 
acquisition of the so-called conditioned reflex eyi ence 1 se , 
by a carry over of the original reflex from signi cate-o jc 
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.< obvious, to US at any rate, that the conditioned 

approach response made to S,, the white side of the discnm. 
nation-boi, involves different supports, le, expectations of, and 
^!i * orent discrimmanda and manipulanda, from 

S ^ ^ original unconditioned response made to 

shr.^^ “ be made to Sr is, m 

oronriate in tif’ the preceding sections, ap- 

onlv aonron 1 oharacter of this immediate object, — it is not 
th boa?TT r ("-e white side of 

pr sented L th "" ”oss to the food (the object 

pmptm^he m"“a ^O-but it is also ap- 

acters of this .mmerte't'-obj'eT'"“‘*“ 

^'*P“™o?hergnTeU,.™lhtV^“^^^ 

conditioned response haTtoT character of the 

commerce with the * appropriate for an immediate 

(Ss). wherTaT he uncoLr'!! 

tic object presented aPP-pnate to 

y we unconditioned stimulus (Sx) 

7. Conditioned Reflex and S.gn-Gestalt 

An terms of our theory tli»» k 

that the acquisiuon of a^’cnna.t* lead us to say 

budding up of a sign gestalt-ei'°""* reality the 

gn gestalt-eipectation of the fn™ 





where S, is the conditioned stimnlus n c , 
as immediately present by that ~ a “ “bj'ct mdicatec 

object corresponding to the previously ea”"* 0* 'b' 

y experienced unconditioned 
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learning. Gilhousen ** trained subjects to manipulate a handle in 
four radial directions corresponding to four types of colored dots 
presented one at a time in an irregularly repeating stimulus series. 
The handle had to be moved as rapidly as possible to one or the 
other of the four “corners” corresponding to each successive dot 
appearing in the stimulus series. Gilhousen’s finding, which is of 
interest to us here, is that, when the stimulus series was “stacked 
so that certain sequences of two colors appeared with relatively 
great frequency, the subjects developed a strong propensity, when 
the first color of such a pair had been presented, not only to make 
the reaction appropriate to it but also to follow that by the re- 
action to the second color — without waiting for that second color 
actually to appear. In other words, when a given Oj was followed 
by a given Oi with relatively great frequency the subject built 
up a sign-gestalt-expectatlon. And to this he then made the rapi 
succession of responses Rj — Ri» thus 



But this, of course, led him to error whenever the actual sue- 
cedent to O2 was not Oj but O3 or O4. 


8. Conditioned Reflex Learning the Pattern for All 
Sensory Integration 

Finally, we would now point out that the preceding analyses 
suggest that the conditioned reflex, involving, as we say it oes, 

the formation of an 0 gfs«lt typifies uU learning 


such as that of lists of nonsense syllables, spatial 
of drawings, and the like, where the task of the su ject 
marily, that of acquiring means-cnd-relatlons tempera , p » 
or what not — between successive portions of an • V 

i.e., sensory, field. Before learning, the organism is 
what for him are relatively discrete stimuli. Each o ^ _ 

“ H. C. Gilhousen, An analysis of «rors in serial motor action. Univ. 

Ph-D. Thesb, 1930. 



332 Motivation and Learning 

sign-object, but by the appearance of a somewhat modified reflex 
in response to the sign-object 

Consider, next, the learning of a discrimination box Our doc- 
trine IS that in It the rat achieves a sign gestalt-expectation to the 
effect that the white alley, as sign, leads in a certain spatial way to 
the significate, food The original "unconditioned response” was 
that of eating the food The “conditioned response,” on the other 
hand, IS that of “entering” the white alley In such a case it is ob- 
vious that the so called “conditioned response” is very different 
from the unconditioned one The “unconditioned response” was a 
commerce with one type of object It was an “eating” of food The 
conditioned response” is, on the other hand, a commerce with 
Hprp L IS the “entering” of an alley 

■Ri t 1 .^° ^ ^ acquisition of a sign gestalt-expectation 

But, whereas m the case of the simple reflex of Pavlov’s dogs the 

same as 

Itself herp Be made to the significate-object by 

~ to th- bo. the appropnate 

to be made to th^" » whole is quite different from that 

food “<* along as the way to 

chapter, vi2/Dr^M'*c'^ "^'scussed in a previous 

conditioning” of Peter a'assical eipcriment on the “un- 

analysis the initial fear ' cabbit^ According to the present 
an immanent sign gestairexnKt 7 '''' '**' response to 

was a sign for commg 7. '**'= 

“unconditionmg’ which Mr7r “ ™ reconditioning” or rather 
tried to indicate before bv achieved, as we 

relationship was incorrect j’’™'''”® ]° 'be child that this sign- 
child that Oa (rabbit) did not leXo “ 7' 

ultimate to be avoided situation! “‘/‘"'“'S'’ “'b" 

sponse appropriate to S, was proved^ott° h 
priate to Sa For the child had now le^ 7 7 
a sign of an oncoming S, "'as not really 

Finally, as one last examole of 

gestalt-concept.on,letusconsideracIs off 77” '‘®"‘ 

« s« above Chapter XVIII p a86f ^ Sensory motor 
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10. The Laws of Conditioned Reflex Learning — 
Frequency, Recency, Primacy 
Finally, accepting the above analysis of what happens in con- 
ditioned-reflex learning, we are ready to ask what are the laws of 
such conditioned-reflex learning In Chapter XXIII we shall an- 
swer this question in more detail Here we shall merely point out 
that frequency, recency, and something like primacy would seem 
to be important The strength of the sign-gestalt-expectation that 
O2 IS going to lead to Oi is undoubtedly correlated at any given 
time with the frequency with which this succession has been pre- 
viously experienced Similarly its strength is also correlated, it 
would seem, with the recency with which this sequence has been 
experienced Finally, the facts of the ‘‘experimental extinction 
of conditioned reflexes suggest a law of primacy, or revival after 
extinction — at the beginning of each new session the animal re- 
verts to his originally previously established (but no longer con- 
firmed) sign-gestalt-expectation (See above, p 324 f ) 


II. Other Critics of the Pure Conditioned Reflex 
Doctrine 

In conclusion, it must be pointed out that we are not alone m 
having observed the limitations of the conditioned reflex as a 
theory Among those who still hold to the conditioned reflex oc- 
tnne, in one form or another, there are many who have neverthe- 
less become aware of the madequaaes of its original forrnu atiori 
We may mention especially Borovski,*® Guthrie,*® Hul , an 
Winsor 

**The present chapter was written before the appearance 
recent book Human Learning (New York The Century Co 1931) “ 
be noted that Thorndike also finds the conditioned refiex pnncip 
itated inadequate as an explanation of all learning on 

“W BorLk. An attempt at b..ld.ng a theory of eond,t,oned teSexet on 

Spinal reflexes / Gen Psychol 1929 3 , n ttAv loto 

R Guthrie, Conditioning as a principle of learning Psychol Rev, 93 . 

r^Hull A functional ratcrpretatinn of tte conditioned reflex Psychd 

and^ttot featnmg a ttndy in ptycho.ogical theory, 

f^^^‘TnoiLgV:fd purpose a. habit mechanitm, BxyrAcf 

^"A^L\vinsOT, Inhibition and Learning Psychol Pro, IPW dd. 389 - 4 °' 
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an expectation of its own immediate 
of them he makes, or is capable of 
appropriate response, thus 


supporting-object, and to each 
making, some corresponding 


— > 0 , 

After learning, on the other hand, these 
Sign gestalt wholes such as 


become integrated 


into 


may not (accorfing'Io'the^'^' wholes may or 

to the task in hand at th “"‘•'“ons of motivation and according 

.0 any\tlAVror;rarrc; 

9 A Sign Gestalt Acquired May Thereafter 

function as a Single Object 

sory sequence « actutuy''preMm'j"'’'^' Whenever a given sen- 
vironment, and in such a^way tha,!''''^ frequently by the en 
same response to be made to tl. practically always the 

will be formed But furth ® a sign gestalt-expectation 

will m time fuse for the gestalt expectation itself 

one object or part is sien ® gestalt, in which 

® or part into a single 

"l-Se obiecf. The situation change, com ani^ 


sort of affair to an >.o — 

ponent O’s will be no lonaer a ** ^o^'r The two original com- 
no longer (ezcept perhaps nn7er"f'^'’‘‘‘'''=- *''= organism 

-respond to them save m this special conditions) will 

initially a discrimination maninu!!.'! sequence What was 

route for getting to and then discnm°° 
fuses into a single discrimmaUon “““‘Pulating O., 

larger object Ogi oipulation of the one single 
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complete for the conditioned reflex to take place, i.e., the pathways 
for both sets of stimuli must be intact. This would be the case for 
the conditioned reflex to pressure after both low and high hemi- 
section of the cord if the fibres did not cross until the cervical re- 
gion, whereas if the pain fibres cross at once, section of the cord at 
any level above the segment at which they enter would abolish 
the reflex.” 

*^ 0 p. cit., p. 610 f. Italics ours. 
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We shall not attempt here, however, to evaluate the relative 
successes and failures of these different essays at reformulation 
difficiiW? ^tempting to meet some at least of the 

the last •'“wever, is that, m 

o hate tne^'? “"r”"* °f ‘hem seems 

espouses always requires supports, as well as stimuli Behavior 
that IS, always ultimately an a yo phenome 

non or rather an ^(T\ , 

I I j~ *• phenomenon, and not a 

simple S R phenomenon 

principle at our level of ,nt against it as an adequate 
havior qua molar Th.< ,4 Merest, le, at the level of be 
'ty as a principle for the'^t ”°t d'ny, however, its possible valid- 
It may still be that the oh “""s underlying behavior 

which we find involved m iMtlT'”* j ^ =*P“«tion, etc, 

Itsvior molar, may bt buT"*’ 

reflex sorts of connection npon, or out of, conditioned- 

processes which underlie behav!!!l?ij*''' '''“'“'“'y physiological 

principle re physiological units .1, suspect that even as a 

niay not be as simple a«i ha u ^ conditioned reflex mechanism 
noted in this connection th ^ supposed There should be 
and Olmsted” extremely striking finding of Lang 

They conditioned the a 

originally evoked by an elcrtr, ^°S’s left hind leg, 

sound of a buzzer Then thp h * applied to the leg, to the 
tbe first lumbar vertebra on th.. at the level of 

they found that the condition^?* e opposite the trained leg And 
peared This hemisection of th buzzer thereby disap- 

paths from the original uncoiuht *”tcrfered with the afferent 
As a check experiment they esubhr’,? 
buzzer, the original stimulus for h u ^ * conditioned reflex to 
that this was not interfered with pressure, and found 

section of the cord on the opposite s hemi- 

They conclude “It appears that , . 

”Cf J M Lane 4 T »» ^ ^fiole mechanism must be 

»-* J ftl Lang and J M D OTn,.»-j 

m the spinal cord J PKyml. 192? pathways 



Chapter XXII 

THE NATURE OF LEARNING— THE TRIAL AND 
ERROR DOCTRINE* 


I The Trial and Error Experiments 

W E turn now to the trial and error doctrine of learning 
It, like the conditioned reflex doctrine, has grown out 
of a special set of the facts More specifically, it has 
grown out of the sorts of facts exemplified by the rat in the maze 
The earliest account of such facts— such trial and error learning 
(although the name trial and error was not applied to it until 
slightly later) — seems to have been Lloyd Morgan’s description o 
the learning of his fox terrier to open a gate He writes 

“The way in which my dog learnt to lift the latch of the 
gate, and thus let himself out, affords a good example of 
gent behavior The iron gate outside my house is he d by a^tcn^ 
but swings open by its own weight if the latch be lifte 
ever he wanted to go out the fox terrier raised lutM 
back of his head, and thus released the fiute, vrhich s A P , , 
Now the question in any such case is How did he ea , 

In this particular case the question can be answered, because ne 

was carefully watched When he was put outside 

naturally wanted to get out into the road, where th oossibly 

to tempt him-the chance of a run, other dogs “ 

cats to be worried He gazed eagerly out through 'he tailings on 

the low parapet wall and m due ome danced to gaze om 

under the latch, lifting it with his head He withdr 

*Thc present chapter and the near were ^'"Y^',J’°'^'e'century Co 
appearance of Thorndikes Human learning (New stimulating and 

1931) The reading of the latter ha, pmved „,%o a 

important And if it could have been done sooner pf pyr own 

somewhat different organization and emphasis m the pr Thom 

ailment We should have made greater nse than we interesting 

dikes present attack upon the Law of Exercise a «»taek. 

experiments which he has presented for substantiating i «Law 

Our position however would not have been altere simple S— R 

of Effect And we would have continued to reje seems to cling 

connectionism to which even in this last presentat on be stiU seem 
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Upton, M, The auditory sensmvity of guinea pigs Amcr ] 

1929, 41. 4 ' 2 - 42 i. 

Watson, J B , Bekamonsm, rev ed (New York, W W. Norton 
and L-ompany, 1930) 

“PP" hiring m the cat / Comp 

’530, to. 221-234 ' 

^ lea^^iTif, P ’ t conditioned reflex and the sign function in 
\v 1 ■ ' 9 ^ 9 , 36, 481-407 

' Pnchol selection in trial and error learning 

t'ryc/io; 1924, 31, ,50 160 

38^401 ’ Psychol Rev, 1929, 36. 

(New York, Henry Holt 
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into a blind, he twirls around and runs out again as rapidly as pos- 
sible And when finally he has thus reached the food-box, he goes 
at once to the food-dish and begins eating, and continues to do 
so steadily, and with few interruptions, until the time is up and 
the experimenter takes him out. 

2. The Trial and Error Doctrine 

Keeping in mind, now, the above illustrations, let us consider 
the theory of learning which has grown out of these sorts of facts 
We may call it the trial and error “theory” (as distinct from these 
trial and error “facts”) * It may be readily expounded with the 
help of the following simple diagram 

Trial and Error Theory 



Ri, Rj, Rg, R*, etc, represent an original array of random 
responses called out by a stimulus situation S, in which the x s 
after R„ R,, R„ are to represent the fact that these are in- 
correct responses, and the c after Rs is to lepresent the act t at 
It IS the correct response The theory assumes that by virtue o 
many repetitions of the situation, that is, by virtue of the wor mgs 
of the Law of Exercise and Effect, the connection S Ra gets 
stamped in, the connections S-^Ri» S— ►Rs? and S— > etc, 

either get actively stamped out or, at the least, drop into innocu 


ous desuetude 

There have been different varieties of this theory accor ing as 
the relative importances of exercise and effect have been stresse 

*This theory as we shall here present it derives primarily from ^ 

earlier statements (See footnote at beginning of rolumbia 

Thorndike Educatrond Psychology (Nere Yojk Teachers CoHege Co^^^^^ 
Univ, 19,3), Vol II Chapters II HI and IV Also dmmd JrUcUtgcncc 
(New York The Macmillan Company, 19*0. P 24 + i 
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looked out elsewhere, but the gate had swung open Here was the 
fortunate occurrenee arising out of natural tendencies m a dog 
Mtl between looking out just there and the open 

-MO the road is somewhat indirect The 
mto a ' presentanve and the re-presentative elements 

was nor ^ctive for the guidance of behavior 

each of which th^^ After some ten or twelve experiences, m 
out at wmnf ol=c with less gazing 

without hesitation foil rerner had learnt to go straight and 
latch was unnnnso hi' h®*"^ •*”= lifting of the 

rendered habitual ^ accident, and the trick was only 

the chance art a d^th'P'h^'^ association in the same situation of 
however tL beha^^ ““P"" f’™’y established, 

of the dog’s hfe^ somVfiveTMx“years"’’ 

scrmuon''of'h,r’ significance, comes Thorndike’s de 

ready been on t'il **1' P“ 2 tle box, which has al- 

of our own of'the t^*T 'j' w® “sy venture a description 

own of the trial and error learning of a rat m a maze 

the walls of tL*"l£ys'' hrlta^ld' '"'*’h' ib'tber, he sniffs at 
climb out over the sides seeks to 

tmg which roofs an allev on the wire net- 

scratches himself, he folLw? ri!f i ^®ckward, he sits and 
up against a blind end he rearc comes 

»n some detail, he backc Jegs and examines this 

steps, eventually, i e almocr !*’ around and retraces his 

reaches the entrance to the foid by pure chance, he 

m such a way as to attrarr n door projects 

starts to enter and then barVe** ®^^cntion, and he hesitates, he 
times until (long after tK*. ®8ain^ hg repeats this many 

hausted) he does finally enter experimenter is ex- 

him, he runs rapidly and dropped behind 

and climbing at all points often'? ^ about the food box, sniffing 
now and then, however ^he through the food itself, 

though with frequent alarumc an5^ takes a nibble of food, 
In th, laur Inch, many „f ,h 'f 
movements” " have been elimm,S ,'“=®sivc and ill adaptive 
directly and with few hesitations runs relatively 

rcanngs into this alley, into that „ j “"“'r^cssary sniffings and 
able expedition, he reaches the foiifh “"i’ ’i”"’ with consider- 
I C LloxU Moizan '' he goes 

■Thi, phrase „ borrowed from Kuo 7 v"'? P '« 

luccessful acts and their order of dmmation / nature of un- 

/ Comp Psychol, 1922, 2, I 27 
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“effects” — no trial and error theory is really tenable. We shall 
assert, indeed, that neither the Law of Effect nor the Law of 
Exercise, as usually stated, actually holds. First for the Law of 
Effect. 


3. Facts of Latent Learning Which Contradict the 
Law of Effect 

It must, of course, be admitted that In some superficial sense, 
most cases of ordinary trial and error learning do seem to be con 
sonant with the Law of Effect. Thus, in the usual trial arid error 
set-up, the correct response is usually followed by a goo e ect, 
and the incorrect responses are usually followed by bad e ects. 
The animal does, therefore, learn the act which leads to t e gM 
effect and unlearn those which lead to the bad effects, ut ot er 
set-ups are (as we may now recall from the facts presente in 
earlier chapters) equally capable of resulting in learning— set ups 
in which no such differential effects are, during the period ot learn- 
ing, provided. The experiments we have in ° 

the “latent learning” experiments of Blodgett, “ Williams, l:.!- 
liott,« and Tolman and HonziV" already described. ^ 

In all these experiments, the animal is presenle initia ^ ^ 

alternative response situations, under conditions o no rewar , 
at the most, of relatively slight reward for the one , 

against the others. And as a result he acquires apparently only 
a very slight propensity to take what is later to e a correc 
Yet a very considerable "latent learning” does ta e p ac 
ing which manifests itself as having taken place, t e mome 
differential reward is introduced. That is, in ctronc 

final amount of learning of a control group whic a trimental 
reward throughout was no greater than that o t e 
group which had received practically no reward t 
of the learning period. In other words, the excess o r ’„pg 
perienced by the control groups relative to the • p;f_ 

during the latent period, caused no faster ^ * ear: 

ferential reward was necessary to make this laten e 

H. C. Blodgett, See above Chapter IH, P* 4® !• 

« K. A. Williams, See above Chapter X, p. 148 »• 

**M. H. Elliott, See above Chapter III, P- 5° • ... -jf 

» E. C. Tolman and C. H. Honztk, See above Chapter HI. p. 5 
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Thus Watson" has contended that the Law of Exercise in the 
sense of greater frequency and recency on R, than on any of the 
other R’s was alone enough to explain learning, while others, not 
ably Hobhouse," Holmes,’ Thorndike himself," and Carr,’ while 
stressing the importance of the Law of Exercise, also resort to the 
Law of Effect, as a further determiner That is, all these latter con 
en t at, in addition to differences of exercise, an important rea- 
son why S ^ R, gets stamped in at the expense of R„ R„ R., etc, 
ar! f I ” a ‘’S' 'O'"' “K of good effect, while the others 

some sort of bad effects These writers differ from 
Z/r a uT"’ ■" “"“Pfons of the natures of such 
effects ar T t, oonceptions of how these two 

conceived to operate physiologically « 

Holmes “effects” as confirmation and inhibition 

”"ri:strc;it\cX"ThrdT r -"d 

annovmens« ^ caffs them satisfyingness and 

rcuTc Tonnecnoo, 

volved to go on weira'^nd 'll' '''' 

them as incmased and !, ’ And Carr conceives 

suUant sensory intensities'""'"^ consequences in the way of re- 

special form of'the"trI'a'l”i however, will be that, whatever the 
"tatement concerning 1 "el “’"’^-'^'’“tcver its special 

effect, and whatever ' ""P°ttances of exercise and 

“ J B Wat B ^ ^^"ception as to the character of the 

(New York Hen™ Hou",”" 'cbl'o Comparative P.ychdW 

hi! eceepunee o( the Cond„^T n’'o ’’ii* 'Chapter VII This was prior to 
eedmg Jap.e, "“"“"'J R*. TheoT. as relerred to m the pre- 

^ T Ilobhouje Mmd tn r i 

Cornpany ^, 915 ) i^^olutu^n, 2d ed tLondon, The Macmillan 

H olt and Comp any 19 , Antmal Intelligence (New York, Henry 
‘"'ham P,„, ‘’-"•‘■I ReAawm. (Boston, Richard G Badger, The 

""h c"’ Ywh The Maemillan Com 

■ 5 7 .65 "''"t”" «• animal lea,„i„j 

"'"To?'?” " Jtleiiral -Verivity (New York Long- 

error ■h"eir.'’S c"Sr,T„ B'‘Kr"'' th' 

Ttmnp/ej (Neiv York, Henry Ifolt "" R’7r®«'ogy It, Mrehejs aeJ 

Company, 1926), ch V 
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electric shock- For a second group of subjects, the not-to-be- 
punched holes give the electric shock. And the outcome seems to 
be that the group of subjects who are required to leam to punch 
the punishment-giving holes and to avoid the non-punishment- 
giving do so more rapidly than the group of subjects who are 
required to leam to punch the non-punishment-giving holes and 
to avoid the punishment-giving holes,** an outcome quite con- 
trary, it W'ould seem, to any ordinary formulation of the Law of 
Effect.** 

It appears, in short, that punishment coming after the correct 
responses. Instead of making learning difficult, may actually make 
It easier. In this particular set-up the “bad” effect of the pun- 
ishment serves as an “emphasizer** of the difference— betSKCen^-.^ 
the correct holes and the incorrect holes and not as a.,stamper 
out. ' 


It will not, of course, be denied that the correct holes, as correct, 
still present some sort of a “good effect” which the incorre^ 0 es 
fail to present. It is this “good effect” of their correctness, ® 
fact that they lead to the satisfactory completion of the task, which 
causes them “to be taken.” But it does not, as such, cause them 
to be ‘'learned.” Indeed learning in such a case is really a differen- 
tiating between the correct and incorrect holes, irresperttve o 
which is taken. And to this end a superimposed “badness ^ ^ 
correct holes seems to be more contributory to learning t an a 
superimposed “badness” upon the incorrect holes. Whatever em 
phasizes a difference between the correct and the incorrect 0 c 
will facilitate the learning. And this will be in part the correct- 
ness” of the correct holes as contrasted with the “inrorrectncss 
of the incorrett holes. But it may be also either punishment a^ 
plied to the correct holes, as contrasted with no^ punis men 
plied to the incorrect holes, or punishment applje ^ ^ **rr«:rt 
rect, as contrasted with no punishment applied to t 
holes. And the striking thing is that, for some u nnniih- 

on the correct holes seems to be more “emphasizing t an p 


nicnt on the incorrect holes. 

"Control group* indicate that these difference* were not doe to my 
«cw la the difficultie* of the hole* per »e. of an 

Since writing the above there ha* joil ippearM outcome. Jejeph 

wily aoTJcwhat ilmllar experunent by Peter*o*> ’^ih a ii. ---.tive md 
Peterson, Learning when frequency and recency factw 
letpo-ie* are painful. Pf^eiol. BmU, 193*. *8, 
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but It was not necessary to establish it Learning, or at any rate, 
latent learning, takes place without any aid from the Law of 
Effect 

It may, of course, be that further experiments will eventu 
ally show that differential effects, as between the correct and the 
incorrect routes, are an additional aid to learning But, if so, this 
degree can be but slight The Law of Effect, if valid at all, is only 
s ig t y so, since the amount of improvement acquired without 
differential effect is practically as great as that acquired with 
differential effect 

consider also still another type of experiment 
Law of Effe^r^^^ Prejudicial to any orthodox formulation of the 

4 Punishment May Stamp in Rather than Stamp Out 
a Response 

out in being tried 

and Mr Hall n ^ California laboratory by Miss Bretnall 

subjects are / that, if human 

of responses anfl7f> choose between successive pairs 

by punishment, the subjects w,ir’’°d'' 

learn to nerfnrrt, »!, ‘ ’ under certain conditions at least, 

■shed r°sp"„°™ ' =vo,d the not-pun- 

verse '>■“ ‘h'y will learn to do the re- 

bnfore which tTeTutjK't'susTrd'^h t 

of holes, distributed m an .r ^ presents to him thirty pairs 
task consists in running th ” pattern over its surface His 

■n a certain ;rcscnbcf Ctrl*'? 
one of .he ho.es is to be pnn’ehed tfer^ns^rnd 

pointed out to us this fact that iK *° H C Blodgett for first having 
prove the Law of Effect (as well Iwrn.ng experiments really dis 

that we are here, very definitely tat Exercise) It is to be noted 

formulations but also with that m b Thorndikes earlier 

(See above footnote at beginning ©f Human Learning 
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more likely thereafter to choose correctly than the rat having had 
only the fifty. And a similar situation would hold regarding re- 
cency of the presentation of the stimulus-problem. The rat who 
has been practised on a given point of bifurcation twenty-four 
hours previously is going, now, to be more likely to dioose cor- 
rectly at that point, than a rat who has not been practised on this 
specific bifurcation for sixty days or more. It must be emphasize , 
however, that in such instances of the frequent, or recent presen- 
tation of the stimulus, or problem-situation, the responses wi 
(until learning has already set in) probably include equal num 
bers of right and wrong choices. _ 

(ii) Relative Frequencies and Recencies of the Right vs. t e 
Wrong Responses — the Total Frequency and Recency of t e res 
entation of the Problem, i.e., the Stimulus, Remaining the same. 
In the second meaning of the Law of Exercise, and this is ^ e one 
in which it seems most apt to be used in discussions of trial ana 
error learning, what is meant by frequent and recent exercise 
to be frequent and recent “differential” exercise upon t e corre 
path at the expense of the incorrect paths. Or, to return to our 
figure, what is asserted, when the law is used in this latter sense, 1 
that greater, i.e., more frequent or more recent, eaerc^e upon s 
rather than R., R„ R,, etc., will, as such, stamp u 

claim that this has by no means been shown to b ’ ^ ^ 

would appear rather, speaking in terms of the diagram a o , 

Ri. Ri, R4, etc., must be taken at least with some 
recency if R, Is ever, as such, to get selected as agams 
Let us turn to the concrete experiments. 

7 - The Facts Which Lend Little Support » 
trine that Learning is Brought About by r 
Exercise on the Correct Path than on 
Incorrect Path 

Reviewing the literature of recent years, it t-abic 

have been quite a number of experiments indicating ^ 

. *• «me dbtinction between 

PeiCRon also seems lo have been mating this^ between eierase 

the two senses of the Law of Exercise when he distm^ -rtrose in ^he sense 
m the sense of frequency and recency of stimulus, an 

of frequency and recency of response. factors arc negative, 

Joseph Peterson, Learning when frequency and recency 
/. Exper. Psychol., X922, 5, 270-300, p. *?*• 
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5. Recapitulation re the Law of Effect 

Let us sum up, now, as regards the Law of Effect First it 
appears that “latent learning” takes place perfectly successfully 
without any very appreciably greater “effect” for what is later to 
be the correct response than for what is later to be the incorrect 
response An animal acquires a capacity to differentiate between 
the right and the “wrong” responses during a period when the 
And “nghter” than the other 

tn ability to differentiate, thus built up, seems 

aniniAk^l^ great in the end as that accomplished by control 

takine the period, are rewarded strongly for 

taking the one act and not for the other 

when individnaK^^^^’ human subjects, that 

,0 ™krtho»?“"'’'‘‘ responses they may 

group punished on responses more readily than a control 

son rCd” IcTo^^ '“Porrsss. because for some rea- 

phasiaing” than a “bad’ eff«t uooftr^ “™‘ 

L« us turn now to the L^tTLtcr"'" 

6 TwoMeamngstotheLawofExerc.se 

the Law of Eacrcise"'ln'on''^'f*''n'^' meanings for 

holds, and in the other <ha, the law 

sense (the one in which it " t 's she latter 

been invoked in discussion* hold) that the law has usually 

us consider each of the two m learning But let 

(1) Fre,ne„ry w r'"*' "* 

CISC, or of “Use” as Thornd^^ ^roWem The Law of Eacr- 
svhen that which is meant bv ° **’ holds, we shall assert, 

tition of the whole stimulus Tonl?''' frequent and recent repe- 
the given trial the animal choos "'r'^P^r''’' “f whether in 
Exercise in this sense means the fr^ “rrect or an incorrect path 
the n hole problem, as a problem “"rf recency with which 

so meant, the law obviously holds'\f"f' “ When 

of equal ability, one has had one hi/nd 
of bifurcation in a maae, andThe 

<.ui.e obvious that the rat having had .h'’e“h„’‘„led"'rrie?j::i.rb: 
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goal, where one of these routes is in some way preferable, 1 e , 
“shorter” than the others We refer, that is, to such experiments 
as those of De Camp on routes of different spatial lengths,^® of 
Sams and Tolman on routes of different temporal lengths,*® etc 
In all such experiments the animals start out with equal frequen- 
cies and recencies with respect to all the alternatives, but come 
sooner or later to select (1 e , to have '‘learned”) the “shorter’* or 
“shortest” path only. 

Indeed, for purposes of emphasis it may perhaps be well to de- 
scnbe now one other such experiment Let us consider, for ex- 
ample, the well known experiment by Kuo** Kuo presented his 
rats with a four-door multiple choice apparatus One door led by 
a relatively short route to food, and another by a relatively long 
route to food A third led to a confinement box, where the rat was 
confined for a short time and then had to back out, while the 
fourth led to an electric shock box from which the rat, as soon as 
he felt the shock, naturally backed out To begin with, the rats 
tended to choose all four doors with exactly similar frequencies 
and distributions of choices Soon, however, they relatively sud- 
denly began dropping out the electric shock box, but continued 
to go with equal frequencies to each of the other three Next ^ 
dropped out, again relatively suddenly, the confinement box, ut 
continued to alternate in a surprisingly regular fashion between 
the long path and the short path Finally, they dropped out the 
long path and went to the short path only Now the signi cant 
feature of these results, from the present point of view, is, o 
course, that the successive droppings out of the bad routes 
in no case due to a preceding greater frequency or recency on t e 
other routes In each case all the remaining alternauve paths were 
entered with exactly similar frequencies and distributions o repe 
tions until learning had already set xn A greater frequency 
recency on the still to-be-accepted paths resulted earni , 

but cannot have been said to have preceded, or produced, 

The order of elimination was determined, not by , , 

quencies and recencies, but by the relauve "badnesses ot tne ai - 
ferent alternatives 


** See above p loi f 

, -Ty 'S:;' of „n»cco„fuI ,cu aod the. order of r>,m.r.a..oo 

/ Comp Psychol, 1922 2, i 27 
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b’Jetv'.'V' ‘^^7’ 8e summarized 

briefly under the following heads 

fifty fif»^ ™*'''^** ***b animal starts, normally, with a 

n«ura m,= r", I ‘ y« ^ 

that durm/rr' “ “p is such 

«nt, Ld y:ttrr"“' « 

two Lernati'ye'nathT **"'*’ *” ^ Preliminary training period with 
tends to build up a haht^lTt'r’ f°t unknown causes, 

quently and which yet show f 

test period m which the frequency m a later 

W Eapeni:emsm=“Pr“P^‘'’""=^'=“™< 

with two alternative oaths ’ '” f °f preliminary training 

one path more tequem 1 

which yet show but little eff” recently than another and 
Inter test period when one !t rte'nat'i!'/"\“'""^ or recency jn a 
the other incorrect ° * paths is then made correct and 

(e) Experiments m which , . 

training, is prevented from takin/^'k*^ ’ during the beginning of 
correct paths, and is therehv k ^ater to prove the in- 

(0 Experiments .n t A handicapped 

forced to take the mcor7ect'paIh\*f^“^^' (human beings) are 

phasis throughout upon its ,nc- frequency, with em 

(g) Experiments m which .^’^'^'^ooss, and are thereby aided 
know when they are making clrr^ (human beings) do not 
rcct ones, and yet do not lean, 7 ’^osponses and when mcor- 
perform with the greater freane ° those which they initially 
We may briefly consider eacl,"S^ 

their results ”( 'hose types of experiment and 

Expmmnt! m Whch thi xr 

a Fifty Fifty Choice of Rtpht Fends to Start with 

Learns *** fFrong Paths, and Yet 

We have in mind here the var 

Chapter VII (and undoubtedly m'** ®*pcnments cited above in 
^ith uhich we just do not hapoen similar experiments 

rat IS presented with two or mnr- ^ ® familiar) m which the 
®««niative routes to the same 
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to pairs of alternative alleys at successive choice points in a 
maze. For each pair of letters the subject was required to 
choose one. If the subject chose correctly, i.e., the one which 
Peterson had decided was the true path, he was then pre- 
sented with the next pair; and so on. If, on the other hand, the 
subject chose wrongly, i.e., that equivalent to taking the blind, he 
had to choose over again. Furthermore, in the procedure as Peter- 
son carried it out, there was introduced still another feature not 
present in the usual animal maze. That is, every time the subject 
made a wrong choice, instead of merely offering him that same 
immediate choice over again, Peterson began him again with the 
first pair — i.e., made him go back to the beginning of the maze 
and start over again. Now this last feature of returnmg his subjects 
to the starting point directly after each wrong turn, mechanically 
brought it about that, until actual learning had set m, the fre- 
quency and recency of the wrong responses tended to be greater 
than those of the right responses. And yet the subjects learned. 

Experiment in Which the Animal, from Unknown Causes, Forms 
the Habit of Taking One of Two Equally Good Paths More 
Frequently than the Other, but Is Not Thereby Handicapped 
in thereafter Learning to Take the Opposite Side when the 
Latter Is Made Correct. 


We have in mind here some results obtained by os 
incidental to an experiment already described (see above, ap 
ter VIII) using the simple two-path triangular maze f 
Figure 41:1, p, 125). On this maze he ran 157 ^ f 

and hooded rats, six to eight months old, giving each 
choices a day for ten days — a total of sixty free choices. 

^^57 rats he took out the forty-six who came nearest to t e t 

ical mean of thirty choices of the right path and t irty c 

. 1 . ^ - - .1 /..II irytn turn groups — 


the left path. The remaining loi rats then fell mto two g P . 
those that had shown a decided preference for the ng P 
those that had shown a decided preference for the e t pa 

He then, experimentally, made what had «ripht 

ferred path a non- reward path. That is, the 
choosers” were now not rewarded when they 
and the originally “left choosers” were not rewar e follows, 
went to the left. More specifically the procedure was ^ 

G. Yoshiota, Frequency factor In tabit formation, /• 

^ 930 , II, 37.40. 
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Finally, it is important to note further, not only that learning 
occurs, in all such experiments as this of Kuo’s and the others 
cited m which, to begin with, all the alternatives are entered with 
equal frequencies and recencies, but where certain of these alter- 
natives are ‘ better,” i e , "shorter,” than others, but also that it 
occurs even when during the course of the training, which is in 
question, no such differential ‘ betternesses” are operauve We 
here have in mind again the experiment of Blodgett For it is to 
e note now at Blodgett included among his “latent-learning” 
ups one in which he used a simple long path short-path maze” 
and W the goal box 

And in ^ ^ better than the long 

aW ,f \ continued to take the long path with 

throuBhour^S S^eat a frequency as the short path 

equal freaijpnr t^'cy were, m spite of this pracucally 

1=S5 '‘learning”I.ac„u'^“j' two paths, none the 

tween the two n mformatron— as to the differences be- 

Ihe ve^ <?"“ food was introduced, they on 

hundred per cent freqSencv 

recencies cause learmnri ft=quoncies and 

present, which favors th ^ there is differential effect 

when theTe IS „o ™ h H '>■=" ‘ho others, but also 

fact has been introduid D?ff^rS eff""!'’ 

“appearance ’ of trial and „ o*foot is necessary for the 

sition ’ Or, to out ,, an 1 tot not for its "acqui- 

for peTforma„ce but necessary 

Experiment! in Which the T.ei. 
during the Beginning of lee °l '*0 Set-up Ii Such that 

Tends to Take the Incorrect'patl 'u 

Recently and Yet Learns More Frequently and More 

The experiments we have m n.,nd i, 
with his Mental Maze ** Th those of Peterson 

vented by Peterson in which 

ject in successive pairs These pairs of 

^ cs ot letters were analogous 
« H C Blodgett The effect of the intrn.1 
performance of rats Untv CaUf Puhl t> ^ o' reward upon the maze 

“Joseph Peterson The backward elimMti^ ^ "3 154 

mg / Exper Psychol 1920 3 257 280-T* 

cency factors are negative / £xpcr Psychol frequency and re 
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learning to go towards the opposite side as the animals who had 
shown less strong preferences (Class I). The originally “more fre- 
quent taking” of the right side or the left side (Class V) did not, 
as such, more strongly “stamp in” the taking of that side. These 
animals broke down the habit, relatively, just as easily as did the 
animals of Class I who had had less frequency on the given side. 

Experiments in Which the Animal Is Forced to Take What Are to 
Prove Later the Incorrect Paths More Frequently or More 
Recently than the Correct Paths y and Yet Is Not Handicapped. 

We refer here to two sets of unpublished experiments done at 
the University of California. Both sets of experiments used a 
simple two-way box of the plan shown in Figure 68. 



Outside dinenaions 
40« X S5» 

All Alleys 4"-wlde 

Ficubz 68 
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First the rats were given a four-day training period in which they 
were forced down each side three times, the previously preferred 
path being now non-rewarded and the previously non-preferred 
path being rewarded. Then followed a test-period consisting of 
six free choices a day for ten days. (In these test choices they 
were also rewarded on the previously non-preferred side and non- 
rewarded on the previously preferred side.) 

Table 5 shows the results for the original sixty choices (when 
both sides were rewarded) and for the subsequent sixty choices 
w en they were rewarded only on the previously non-preferred 
side. Further, it will be observed that in this table the animals 
divided into the originally “right choosers” and the 
ongmally ncft choosers,” and that they have been further sub- 
divided into subclasses in terms of the sizes of their original devia- 
tions from a mean of thirty right and thirty left choices. Thus 
ass inc udes rats whose original scores deviated two a’s from 
° “I* V includes rats whose 

Burh an,'* four, five, and six or more o's from 

such a mean. 

Tabu 5 

Subuqu/nt 

V , tfit 

® 0/ Oripnat ffon-preferred Improvf- 


Clatj 


I 

II 

III 

IV 

V 


I 

II 

III 

IV 

V 


Original 

Jevtatton 


anxmalj ffjf 

Oripnally ngkt ehooim 

Left choices 


rewarded 


4» 

S» 

ormorc 


S» 

60 or more 


*5 


2293 

22.80 

i960 

2360 

*564 

21 29 

(t6o 

1480 

538 

12 8s 

choosers 


Right 

choices 

*386 

24-86 

*9 33 

3*67 

*575 

20 83 

11 29 

U 43 

7J» 

*233 


— 07 

400 
S 6 S 
3 20 
747 


ICO 

1234 
5*3 
3 *4 
5 33 


In general it is obvious from this taKli* ♦!. . l *1 t. 
shoT^cd ,hc gr«,cr preference, for om ,!dl ' 

onginal learning (Clajs V) made quite a, muel, 

4U11C as much improvement in 
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Combining the results for both right-tested and left-tested ani- 
mals with respect to preceding recency scores, she obtained the 


results shown in Table 6. 

rwininf 

Ttst 

Jfumber 

of 

anitnaU 

Mean no. 
of trials 
to form 
habit 

ULUULLRRRRRRRRR 

RRRRRRRRRLLLLLLLLL 

L Ltast 

R recency 

10 

5.10 

LLURLRLRLRLRLRRRR 

RRRRLRLRLRLRLRLLLL 

L 

R 

12 

7.08 

lrlrlrlrlrlrlrlrlr 

RLRLRLRLRLRLRLRLRL 

L 

R 

IS 

8.53 

lrlrlrlrlrlrlrlrlr 

RLRLRLRLRLRLRLRLRL 

R 

L 

9 

9.67 

llllrlrlrlrlrlrrrr 

RRRRLRLRLRLRLRLLLL 

R 

L 

17 

8.06 

LLLLLLLLLRRRRRRRRR 

RRRRRRRRRLLLLLLLLL 

R Moit 

L recency 

II 

6.63 


Table 6 



A survey of this table reveals, at once, that the recency 
having been forced to go to the one side in the 
ing showed no tendency to favor subsequent learning to ta e 
side as the true path. If anything, the greater the recency. 


more uimcult thereafter to learn to go to mat 5>iuc' n wa<5 

Further, the thing that appeared most definitely o a 
2 result depending upon the extent to which, in t e ^pre im 
forced training, the right and left runs were given in a pattern 
relatively solid blocks or the extent to which they oreater 

terlarded. The outcome was very definitely t at ^ ® ^ 

the interlarding in the original training the ujote ‘ 
^bsequent learning. Patterns LLLLLLLLLRRR ...Usequent 
RRRRRRRRRLLLLLLLLL were the easiest for subsequen 
'earning and Patterns LRLRLRLRLRLRLRLRLR and 

RLRLRLRLRLRLRLRLRL were the most difficult P 
ol whether the subsequent learning was to the ng °r 
The other set ol experiments of this aame sort o 
were some by Miss D. G. Sherman and Miss E. W. R 
these experiments the same procedure was use sa 
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S IS the starting chamber and F the food chamber; di, dj, ds 
and d 4 are blocks which m any given trial close off the right alley, 
or the left alley, at the pleasure of the experimenter. 

In both sets of experiments the rats were first given i8 pre- 
liminary training runs, m each of which only one alley was open 
That IS, either block dj or block dj was always closed It could 
thus be arranged to have during these i8 “training” runs as much 
relative frequency or as much recency on the one side, say the 
right, as desired This “training” period was then followed by a 
learning or “test” period, in which both blocks dj and dj were out, 
but in which one side, say the left, was now consistently made into 
a blind alley by the use of block dj, while the other side was made 
consistently into a true path In this way the effects of different 
proportions and arrangements of frequency and recency in the 
i8 training runs upon the later learning or test runs could be 
determined 

The first of the two experiments to be reported is one devised 
and carried out by Dr Nyswander** Her data bear primarily 
upon the case of recency All her groups of animals received, 
during the training period, nine runs to the right and nine to the 
e t, so that the factor of frequency was equalized But she ran six 
different training senes in which the right and left runs were dis- 
tributed m different ways as follows 


, llllrlrlrlrlrlrrrr 

« I i;^^RLRLRLRLRLRLRLR 

‘ \ ^ J ^ R L R L R L R L R L R L R L 

« s ^^*^*^LRLRLRLRLRLLLL 

° ^RRRRRRRRLLLLLLLLL 

animals trained on each of these series-arrangements 
then tested with the true path to the right and part with the 
true path to the left and all had to learn until they made four 
perfect runs out of five It is obvious that, for the rats subse- 
quently tested to the right, Senes-arrangement i provided the 
greatest amount of preceding recency. Series-arrangement 2 pro- 
vided less Series-arrangement 6 providing the least, while just the 
reverse held for the rats subsequently tested to the left 
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periments were repeated with black cloth curtains in front of 
both blocks di and da (see Figure 68), so that the animal would 
not see that a given block had been suddenly removed. It then 
came out that the training arrangements giving greater frequency 
caused a very slightly better subsequent learning. Furthermore, 
the two arrangements — ^blocking of the true path at the end of 
the training series and blocking of the true path at the beginning 
of the training series — no longer showed any advantage for the 
former. 

The general conclusion to be drawn from both Dr. Nyswander’s 
experiments and those of Miss Sherman and Miss Robinson would 
seem to be that, in this general type of set-up, frequency and 
recency of forced training have little, if any, advantageous effect 
upon subsequent learning. And, if the set-up is such as to put a 
premium upon the curiosity factor, then when the ‘^forcing” is 
removed, a greater frequency and recency may “seem” to have an 
actually deleterious effect. 


^>^eriments in Which the Animat in Part of the Training Is 
Prevented from Taking What Are Later to Prove Blind Alleys 
and Is to Some Extent Handicapped. 


We report now a series of experiments, performed in the 
Chicago laboratory, somewhat similar in implication to those 
just described.^® In these experiments ordinary mazes and both 
human subjects and rats were used. In the case of the human 
subjects the mazes were stylus mazes. For the rats they were ordi- 
*^sry alley mazes. 

The general procedure of all the experiments was to prevent 
entrances into the blinds for certain numbers of runs (thereby 
giving excess frequencies and recencies to the true path), i.e., to 

?’i S’ The Influence of mechanical guidance upon maze learning, 

K p 1923. 32, no. 147. , . „ . , 

^/onnr' The effect of manual guidance upon maze learning, Psycho. 


T°!'’ ■‘t®- 

Moir, ‘ '^he influence of 

192s. 33 , no. IS 4 . 


tuition in the acquisition of skill, Psychol. 
Ptvfi , The influence of manual guidance upon maze learning, /. Comp. 

!. abrupt withdrawal of guidance in maze learning. 


, „ Ttai, Gradual ■ 

Psychol,, 1930, 10, 325-33Z. 

R more recent experiment performed at the University of Ar ansas, 

hynj. ’ The influence of large amounts of manual guidance upon 

" learning. /. Cen. Psychol.. 1930, 4. 213-228. 
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quency rather than recency was investigated The following pat 
terns of training and directions of subsequent tests were used 

Trainmg 

LLRRRRRRRRRRRrrrrr 
G roup RRRRRRRRRRRRRRRRIi 


Group 

II 


Group 

III 


LLLLLLLLLLLLLLLLRR 

RRLLLLLLLLLLLLLLLL 

lllllllllrrrrrrrrr 

RRRRRRRRRLLLLLLLLL 

LLLLLLLLLRRRRRRrrr 

RRRRRRRRRLLLLLLLLL 

RRLLLLLLLLLLLLLLLL 

LLLLLLLLLLLLLLLLRR 

RRLLLLLLLLLLLLLLLL 

LLLLLLLLLLLLLLLLRR 


Test 

R 

R 

L 

L 

R 

R 

L 

L 

R 

R 

L 

L 


Frequency l6 


Frequency 9 


Frequency 


used hm =11 three degrees of frequency only were 

were used wuhA ' of recency and of right and left 

for their first different frequencies The general outcome 

xaett hk '•'* apparatus and set-up was 

TlZhn. T Nyswander, was that frequency had, 

leaSeSand tSinf'^T.'"'" ' 

III least well ” Group If neat best and those m Group 

a ‘‘curiosity”"rcsponirFo?'’'h probably to 

senes been the mn r ’ the one side had, in the training 
removal of this block the'n'*'"''!lt*’''’'''"^’ ^PPoared as if the 

csity propensity tott Vhir:? " 

closed ” Such an in» place which had previously been 

greater for those arrangements ofT"’” ’' 

what was later to be the wronv ' '[“'"'"S where the blocking of 

series-i e , ,ust before ““ 

meats were divided into two seB ,h ’ ^ 

was later to be the correct one was’ om T '4 
series and a set where this path whS.^!' 1 u 
closed at the end of the trainmv 7 ^ to be correct, was 

set were better than those for the fo"r™r 
Finally, to examine this cunosity hypothesis furtiier, the ex- 
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frequenqr, Dunlap was led to doubt that the facts actually agree 
with that law. Specifically he carried out the following «pen- 
ment upon himself. For a number of years he had been annoye , 
when typewriting rapidly, by an occasional tendency to 
the letters of the word “the,” so that it read instead hte. 
the majority of cases he actually wrote “the corre y, 
ing it for “hte” only in a minority of cases. And this m itse , a 
he points out, indicated that the mere greater frequen^ o P 
tition of the correct response had not, as such, ten e ^ os 
it in. He then proceeded to see if by a frequent ° 

wrong response with a knowledge and emphasis upon i s 
ness he could eliminate it. He typed about ha a P^SC» 
spaced, of the “hte” combination, with further t . 

this was a “word” that he would not write in the , 

deliberately and voluntarily). Somewhat over a wee > 

followed this with a second practice period consisting o 
a third of a page. This was over dree months P™ 
date at which he is reporting. And in the interim e ^P . 
pages and some of thL rapidly, but on reading ^ 

a single instance of <‘hte.” He says: “This may 
be true, but as a matter of fact a long standing and troublesom 

eradication of various undesirable habits m thumb-suek- 

— to bad habits in gear-shifting, to spccc ’ ,iitv in adults, 

mg, and the like in children, down “fixations.” 

He suggests it, m short, as a method oi b S 
(See Chapters X and XIX.) , t^enrv and 

Holsopple and Vanouse, stimulated by the a ; s. 

experiment of Dunlap, performed to 

In a night class for stenographers, t ^phic notes, they 

transcribe on the typewriter from the or more 

found eleven individuals who tended to mi^ words into 

common words. They then divided these ims gtyjent’s at- 
two groups. For one of these S™"P® ° -sspelled them con- 
tention was called to the fact that he asked to type, 

sistently in his previous transcriptions, an c of the 

spelling as he had misspelled them, 

«J. Q. Holsopple and I. Vanouse, A note on the 
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provide “guidance” for a certain number of trials and then, dur- 
ing the remaining trials, to remove this guidance and to discover 
in how far it has helped (or hindered) learning, by comparing 
the results with those for control groups who had learned with- 
out any such guidance 

In different experiments, different methods of blocking the 
blinds 1 e , of providing guidance, were tried In the case of the 
rat su jects, solid blocks, glass blocks through which the rats could 
presumably see, and collars with leashes were all tried In the case 
of the human subjects, solid blocks not to be distinguished by the 
sty us rom the other alley walls, and verbal commands “not to 
proceed on a given course” were both tried 
In general, the results were that the guided trials, simply by 

the vindat, “^“rilly help to a greater or less eatent When 

imoelled removed both types of subject seemed always 

blinds Furth*^ exploring of the newly opened up 

guidance J s T’ " 'he more ihe form of 

the blind” evened ** 'u ***'”'^ '^"'“''ery of the “fact of 

glass partitions 8“i<Ied trials, as was the case for the 

mndrf^ he hl 1'“^'' for the verbal com- 

cxplonne of th apparent need for such 

Se guid!n« 'ho fewer the errors, after 

ments, for th^case h significance of the eaperi- 

case of the human subjects as follows. 

too much guidance was^rr^ these guided trials, m fact, 

certain nu 4 er of Irmrs m^ In other words, a 

subject IS ever able to run tK ^ "^ade and eliminated before the 
spons. cr. part 

to Takt ’th" SorVet^PatA”''/^”’""" ^"ngr) Jre Forced 
K^oalcdge of Its Incorrect^ “«* Great Frequency but mth 
y,j Thereby Learn to Avoid It 

We refer here to a doctnn. j 
Dunlap” After many years of '*Por™ents initiated bjr 

mans, Green & 1925), p 53 (lulua* Actiwty (New York, Long 

Ibw „t habit formation Srurrr. 
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Words practised 
Subject as misspelled 

A agreed (agread) 

shipments ( sbippments ) 

B reduce (reduse) 

possibly (posibly) 

C fulfill (fullfill) 


necessary (neccessary) 
owing (oweing) 
occasioned (occassioned) 
.because (becuase) 
receipt (reciept) 

.shipped (sbip^) 
their (thier) 

• certainly (certmly) 
immediately (im^tately) 
possibly (posibly) 
value (valeu) 

•allowance (alowaoce) 

adjusting (ajusttng) 

• not (mot) 
cancel (canse!) 

-.dropped (droF^) 
shipped (shiped) 

• .write (wfigbi) 

dwelop (de\*elope) . 
..disappoint (dissapomt) 
quantity (quanity) 


Errors after 
practice 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0 
o 
o 
0 
o 


Table 8 


Total o 


" Subjects {Human Beings') Make 

-Rwponiw but Are Not Informed Which Are 
hon Fre • ond Show No PUing-up Effect 

tr*.iv important experiments re* 

n .t. TTiorndikc.** The subjects were Instructed, 

*° "Draw a four-inch line with one quick 
Ibey did this for about 2oo limes at a sitting and 

** rinuHr, thoofS not cc-iplctely, surcciiful retuUi. 

’ » i- i’ ^ "A rnwr-r cf t^c fundanenial law of habit forruiwa,** 

^ ^ *U «j' 

A errrrtme": cn Dr. K. Dur’ap’i *'Rna>cn cf 

’ f 1. W' .T' » ^ r/>as,^ I 9 JO. so. sjj.JjC 

’ * * I \ (N’fw Ycrl, The Ceotury Ca. I0J«). 

L. Tl •ertitj*! tt c# c-ber ejpeTiriea'* wbkh n |ht 
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page of each word These instructions were considered “mys- 
terious” or “funny” but were repeated and the practice was super- 
vised to see that it was exactly carried out 
On the other group of words an equal amount of practice m 
which the word was correctly spelled was earned out 
Dictation was given after practice m such a way that each of 
the words practiced was used at least four times The results are 
shown in the following two cables 


Subject 

A 

B 

C 


D 

E 

F 


G 

K 

I 

J 

K. 


fF ords fraettsed 
at correctly spelled 
parcel (parcil) 
received (recieved) 
necessary (neccessary) 
shipped (shiped) 
their (thier) 
occasioned (occassioned) 
items {ittcms) 
transit (tramet) 
muacdutely (emmediatcly) 
instance (insuiue) 
source (sourse) 
owing (ouing) 
errors (errers) 
reduce (reduse) 
there (their) 
account (acouot) 
guarded (gaurded) 
hchef (beleif) 
account (accuont) 
shipped (shiped) 
ahght (sleight) 
design (desing) 
opportoDUy (oportunity) 
referred (refered) 
through (thniogh) 
shown (sbouo) 


Errors after 
practice 


_ lotal 30 

lABLK 7 

true ’ ” ‘seem too good to b 

than frequency on the eght “J 

“Two other mmor eepermrenu .0 tee. DoeUp'e procedure heve been earn. 
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Distribution of the Responses at Each Sitting in Drawing Lines to equal 
4" with Eyes Closed: Subject T 
Frequencies in Sittings l to 12 

Riiponse I2$4 s67 8 9 10 II J2 

37 1 

38 2 

3- 9 

4- 1 

42 

43 

44 

46 

4- 7 6 

48 6 

4*9 13 

5- o 25 

St 27 
3-2 24 

53 30 

54 17 

55 12 

Si 7 

H 3 

5-8 

S^ 1 

60 

61 

62 j 

Total ,75 
Medun s 13 
Q .16 



4 

1 




X 

3 



2 

4 

8 



1 


3 

6 

1 

2 

1 

3 

9 

X 




4 

5 

3 


4 

13 

12 

6 



3 

4 

12 

2 

4 

3 

18 

18 

14 

2 

7 

3 

IS 

14 

8 

7 

11 

20 

23 

23 

3 

7 

8 

13 

14 

8 

14 

11 

20 

t4 

22 

11 

*4 

16 

25 

13 

9 

14 

21 

22 

IS 

18 

t4 

27 

17 

16 

18 

15 

19 

26 

17 

24 

24 

22 

28 

18 

21 

16 

10 

18 

30 

20 

16 

24 

26 

21 

29 

2S 

14 

24 

19 

20 

10 

16 

12 

25 

32 

14 

IS 

14 

22 

31 

22 

11 

8 

12 

24 

21 

23 

2S 

16 

18 

28 

16 

8 

2 

II 

21 

13 

17 

8 

18 

18 

16 

12 

4 

2 

8 

10 

10 

7 

8 

12 

12 

7 

7 

1 


4 

13 

8 

7 

3 

10 

»3 

4 

3 



2 

4 

7 

4 

I 

4 

S 

2 

2 



1 

4 

2 

5 

2 

6 

4 

3 

1 




1 



I 


2 






I 





1 

2 



174 

183 

181 

198 

172 

192 

200 

17s 

4 77 

4 93 

5 IS 

S07 

5 07 

496 

4 97 

s 13 

•23 

.22 

,19 

.19 

.21 

.24 

•33 

.24 



Table 9 






ttjpoases, ° ^2ngc required to include the middli 50 percent of the 

f^u*cs IcarnLp^'Tll stamped in, what is it which 

Law of Effect TV. ^ ^J'swer to suggest itself Is, of course, the 
Afreet response Immediately starts to answ'er that the 

the incorrerf^^* corned, because it leads to some good effect 
to bad cffeas'^^^°"^^* tinleamed because they lead sev- 

’'•“«t’jhVdoc?'n rj'jj of the chapter, the Law of 

dcfin'M • learning experiments indi- 

'^^t just as much learning qua learning 
d,frc,e„t.al effects, or. at the most, with only ver^ 
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continued until in all they had done it some 3000 times The re- 
sults for the first 12 sittings for one subject are shown m Table 9 ” 
There was no improvement In general, the lines were drawn 
too long And they were, on the average, just as much too long on 
the last sittings as on the first Furthermore, and this is the signifi- 
cant point that especially concerns the present argument, the 
lengths of line that were drawn most frequently on any given 
sitting did not tend, thereby, to get “stamped in” and thus to be- 
come still more frequent on subsequent sittings 
Or, to put It in Thorndike’s own words, it appeared that “The 
most frequent response to it [a given stimulus] does not wax at 
the expense of the less frequent responses ” ** 

Or, in a word, the law of exercise — m the sense of differentially 
greater frequency on one of the responses m a trial and error 
situation than on the other alternative responses — has been dis- 
proved 


8 Summary of Criticisms of the Laws of Exercise 
and Effect 

The above sets of eiperiments all taken together indicate most 
certainly and without question that the law of exercise, in the 
nf ° 1 * ®^*^atiaUy more frequent or recent repetitions of one 
* f tcrnative responses as against any of the others as the 
r. P will be asked, if 

no us t e greater frequency or recency of the doing of the 

For othewefMcnc^hw'^^ ar^mcnt Sec footnote at beginning of chapter 
towiid. ha original lioinne” Taram7 

<9:7. 13 •! IS ‘•‘'O'OT 10 modiEabilitjr, Peor ffct Jnd Si,, 

5e mJ[ie°nc!''orn‘^"" I 1977, 39, 217 777 

The refracm™*^ P7imcy, / Exp Ptyckol , 1927, 10, 18 19 

•927» 34t *34136 ^ penod m asxoctauve processes, Psychol Rev, 
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9. The Sign-Gestalt Theory of Trial and Error 
Learning 


In short, we find ourselves forced back again to the sign- 
gestalt conception. Trial and error learning consists, we shall again 
assert, in the refinement, or the building up, of differential sign- 
gestalts. The stimulus-objects involved in the paths constituting 
responses become signs for the sorts of significates to be 
reac ed by such wrong responses; and the stimulus-object in- 
vo ve in the path constituting the correct response becomes a sign 
or e sort of significate to be expected as a result of this correct 
cjponse. y virtue of trying out both this correct and these in- 
rect responses, the organism discovers these respective conse- 
builds up, or refines, the appzo- 
onl! sign-gestalts. And then, finally, he performs 

the j * virtue of these sign-relationships plus 

appetite and aversion conditions of the moment. 


•O- The Laws of Trial and Error Learning 

'■Aat ars answered as to 

" ‘te basis of T The Law of Effect, 

ot EicrcU, in "■'■f of performance, and the Law 

‘panic at the ei ' ‘''ffa™*'*' exercise on the correct re- 

aat to hold WhM ■““"'at response, have been shown 

'‘“'cr moreen,,!, “"’I- the Law of Exercise in its 

‘PP'epriate siEn-cest'^h ^' k c™'"® building up of 

d th® r ^'Eards the correct responses 

“3 me incorrerf ^ . 


endas tegards^the inr' *’ 'egards the correct responses 

“en-gcstalt will be favmeT' T’’' formation of any given 
in so far as flip l?..* 


will be favnr.e^ • lormaiion ot any given 

'■“ns^nd-relation slv T “"fo'oae of sign-object- 

^‘d the advantage of m the given response has 


for the dcvcloDmp'^*^r'^^*^"^L yecency or primacy. In othei 
in trial and ^ nign-gesmlt-expecta. 


■^•Mnvolvcd in trial *"a*viaual sign-gestalt-expecta- 

the samet conditions are un- 

t“t-' aonditioned ^rn."' the last chapter for 

'Cnt caperit„|.j of the r ft will be the early, frequent or 

mC- obicct) whnr‘’°v'I!® ^‘’S-°f>j'at, means-end- 

O' ‘'Sn-EtstaU^ptc,^,;'^"^''’’ an“i's the learning of the 
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minor degrees of such effects, as with strongly differential ones 
The latent learning, which thus takes place without any strong 
differential effects, does not, to be sure, manifest itself until after 
such effects have been introduced But, once these latter have been 
provided, then the sizes of the immediate drops in the perform- 
ance curves, which appear, indicate that the learning has been 
just as great as it would have been, if strong effects had been 
present throughout Differential effects are, that is, necessary for 
selective performance but they are not necessary, or at the most in 
only a very minor degree, for the mere learning qua learning which 
underlies such performance •* 

In other words, the mam points to be drawn from the experi- 
mental evidence presented in this chapter are, it would seem, two 
(a) there is a need for distinguishing between learning and per- 
formance, and (b) there is the fact, brought out by all the ex- 
periments on the Law of Exercise (in the differential sense), which 
indicates that the exclusive or excessive taking of the corrert path 
at t e expense of the incorrect paths does not as such cause Icarn- 
mg Some, and perhaps considerable, taking of the incorrect path 
also is necessary 

Combining these points, our final criticism of the trial and 
error ^trme is that it is us fundamental notion of stimulus-re- 
sponse bonds which IS wrong Stimuli do not, as such, call out 
re ponses^ wi y nilly Correct stimulus-response connections do 
incorrect ones do not get “stamped 
‘‘r.fi organisms’ "discovering" or 

^ respective alternative responses lead to 

mpn» 1 > un er the appetite aversion conditions of the mo- 
manH A of one of these alternatives is more de- 

'f « b« -demand^d-for” and tha 
such 1 the orgamsm will tend, after 

more “He perform the response leading to the 

^?ence n H ^"^eqnences But, if there be no such dif- 

formance ^ selection and per- 

leaming response, even though there has been 

pointed out to performance and learning was first 

Lashley Cf K S Lashlev “*wtt It has also been remarked upon by 

Foundattons of > d^‘?* ^ Nervous Mechanisms of Learning The 

I929)7pP sA ssf (Worcester, Mas* , Clark Univ Press, 
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take either one is reduced than when It Is at a maximum 
throughout ** 

Learning, even trial and error learning, Is the building up of a 
total, differentiative-predictive field And there will be, not only 
laws stating the conditions which favor the connecting together 
of the individual items in the specific alternative routes of such a 
field, but also laws, when we shall have discovered them, which 
t^ill state the conditions which favor the contrasting, the com- 
bining, the mutual complementing, the fitting together of such 
alternative routes in the total field Trial and error learning is a 
matter of field organization 


12. Learning Nonsense Syllables 
Finally, it may be desirable to point out how the above analysis 
of trial and error learning applies to such an affair as the memoriz- 
mg of nonsense syllables by human beings In a typical nonsense 
syllable experiment, the learner is presented a senes of nonsense 
syllables by means of a revolving drum The drum is hidden be- 
hind a screen with a slit on it — ^the sht just wide enough to allow 
one syllable to appear at a time The subject*s task is to memorize 
these syllables so that upon the appearance of the first syllable of 
the list he can recite the others in proper order without looking at 
them This is, of course, the classical procedure — the so-called 
£*rnji«gj7ner/iotff— devised by Ebbinghaus and further investi- 
gated by Muller and Schumann ” 


b Will, now, be our contention that in such a situation what 

** Similarly, jt may well be that some of the unusual and unexpected 
punishment on learning may be doc to its hindering or helping in the bui 
the total field relationship between the right and the wrong responsw 
[or example, R Valentine, The effects of punishment for errors on the 
learning of rats, / Comp Psychol, 1930 10, 35 54 who found that 
I introduced after a maze was half learned and continued fro«i 
learning was complete was less efficacious than punishment introdu 
fn.Jjt rnaze was three-quarters learned Punishment coming near e 

-i , * learning disrupted m a way that punishment coming near the cn 
“I l^rurng did not.) t 

‘’'I Stncral doctrine that there la no true trial and error, but that 
“ Itamrng even that in the tuppoeedljr trial and error situation is a lunctioo 
eapaeity to respond to a uiAofr j!rM sre owe 
drseussron ,n the CrerA ol tAr A/inrI Cl K Koffira, TAr 


"a H Ebb.nphaus Wrr riai Crr/arArttsi, Leipzig 1885 [Eng Trans N Yu 
‘"Chets College, Columbia Unrv. 19S3] G_ t Mallet and 


j. tseOllcRt, Columbia Univ, 1913I G E. MuHef ana r * 

"re lur Unlctsuchung des GcdJchtnisses ZsrA / Flychsl . 1691 6 , 81 190, 

357339 
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II. Laws Dependent Upon the Set-up of the Total 
Field 

A further point now, however, suggests itself. If the notion 
worked out m the earlier chapters of the essentially field-charac- 
ter of the whole hehavior-situation be admitted, then it seems 
probable that trial and error learning really involves more than 
just the separate and individual learning of each of the alternative 
sign-gestalts — each in insulation, by itself It appears, rather, that 
the learning of any one of the alternatives will be, to some extent, 
avored or perhaps hindered, by the simultaneous learning of the 
other alternatives For the alternative sign-gestalt-expectations ate 
emg built up and learned relative to one another m some larger 
field whole And, m so far as this is the case, it should follow 
tnat there will be some conditions peculiarly favorable, or the 
Z'" a 1 “ 'a"'' The statement of such favor- 

g and hindering conditions will constitute new additional laws 
for trial and error learning 

that Concretely, what we are suggesting now is 

tive oaths ’ ^ Icoff to choose between two alterna- 

crimmatino 'h v alternative brightnesses in a dis- 

to be discov “t® certain laws, yet 

and marerr'r ’ '' “ °tdets and successions 

For examule to the animal of these alternatives 

that, if in the’preTim <='0 above, p }S 3 O 

down one oatLod ih ? ’'=te alternately forced 

lea™ m irdol X"" >’“tder for them then to 

forced down each V3th^ consistently than if they had been 
Or, agam m raE aolid blocks of trials 

tamed somc’indicatim"'(r^''l.'^^"'‘’*'’ Honzik ob- 

condition of ttcn^^^^ Chapter III, p 5a f ) that the 

final performance than is that^T “ 

ward ®* Assiiminev vi, 1 constant and continuous re- 

that the sOTocomr ‘=""/«“'t to be verified, ,t would mean 
we are now suggesting as"iLd*'’H 

perhaps be accomplished ‘’c '“tning, may 

niore efficiently when the demand to 
*»This result a not to be taken t 

to ilip-up in technique or control \\ °*r It may well have been due 

mg the sort of phenomena we are illustrat 

" ‘«cn»ted m suggesting 
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which the learner then has to select the “correct” subsequent re- 
sponse. The diagram shown above, Chapter X on p. 146 will in 
short, then hold equally well here. 
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the learner really achieves is first the building up of sets of sign- 
gestalt expectations in simple conditioned reflex fashion Each 
syllable will tend, that is, to become the sign m a lot of alterna- 
tive sign gestalts for all the subsequent syllables in the test Be- 
cause of the preceding repetitions it has been followed with smaller 
and larger intervals, by each of these subsequent syllables, and 
there have been built up according to the laws of conditioned reflex 
learning various strengths of sign gestalt expectations Thus if Syl 
represents any syllable and Syl', Syl", etc , represent later 
syllables, the first step in learning will consist m the building up 
of many sign gestalt expectations of the form 



svllahV^^’c:^*’ ^ responses of saying these subsequent 

tSvf /I sign gestalts will, to be sore, be more 
SI tv the better gestalt rnducrng 

“y tn char togetherness rn the senes-greater srm.lar- 

Ins'derab “"a tt.U there III, to a very 

sign gestalt e ^ these alternative and conflicting 

tl mai rnrZ f'”"' “““V will have become similar 

which one of theseTt'emanve “ ‘“5” 

rat has to learn which one J' Pt°P'ns't‘'s to select just as the 

Each syllable when presented' “ “‘‘I 
call) will, m short, finally c^me m ^ P't^Pt'V-t “ by re- 
» y come to act as a choice point from 



Chapter XXIII 

THE NATURE OF LEARNING— THE DOCTRINE OF 
PURPOSIVE BEHAVIORISM 

I. Recapitulation: Conditioned Reflexes, Trial and 
Error, and Inventive Learning 

I N Chapter XXI it was found that the “conditioning of re- 
flexes” IS not just the simple “stamping m” of a new S— »R 
connection that it has been supposed to be Rather, it is the 
building up of a sign-gestalt-expectation It is not an S-^R, but 


In Chapter XXII, it was seen that trial and error learning re- 
duces to the establishing of an array of alternative sign-gesta t- 
expectations The final “performance” m trial and error learning 
IS a “selection” based upon such alternatives 

In Chapter XIV the concept of learning by means of mventi^ve 
ideation was examined Such inventive ideation was our name or 
that which has often been called insight learning * The essence o 
such inventive learning was found to he in the organism s itting 
upon” some wholly new aspect of the field m his bringing into 
play some new manner of differentiation and prediction, m a rnan^ 
ner never applied by him before to that particular type o 
tion Such invention will, or may, result from an a justmen a 
(ideational) running back-and-forth over those portions an 
pects of the field, given to him initially By virtue o is ' 
active means-end-readincsscs and discnminanda- an m 
landa-readmesses he can bchavior-adjust, initially» 

* We hovvever, reject the latter term, b^u*e one hand 

nas been used in the past it has tended to have a doub 
It has been used to mean at least something similar o 
wiled in\cntivc ideational learning But, on the ot cr \ .p,j,g5__<juite 
have been used to mean what we would idcatwnal 

irrcspcctisc of whether the functioning of such capa 
W'eativeness or not. 


37 * 
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(c) as in conditioned reflex learning. 

(d) Additional formal means-end-capacities — i.e., alter- 
nativeness, roundaboutness, etc., etc. 

(e) Consciousness-ability and ideation-ability. 

II. **Stimulus” Laws, i.e,, Laws relative to interrelations in the 
material and in the manner of presentation. 

(i) Interrelations in the material (Gestalt-inducing condi- 
tions). 

(m) as in conditioned reflex learning. 

(n) as in conditioned reflex learning. 

(0) as in conditioned reflex learning. 

(р) Interrelations among the spatial, temporal and other 
characters of the alternatives. 

U) Presentation Conditions. 

(u) as in conditioned reflex learning. 

(v) as in conditioned reflex learning. 

(w) as in conditioned reflex learning. 

(x) as in conditioned reflex learning. 

(y) Temporal orders and sequences in the presentations 
of the alternatives. 

Inventive Learning 

I. Capacity Laws. 

(a) as In conditioned reflex learning. 

(b) as in conditioned reflex learning. 

(с) as in conditioned reflex learning. 

(d) as in trial and error learning. 

(e) as in trial and error learning. 

(f) Creativity (creative instability). 

II. “Stimulus’* Laws, i.e.. Laws relative to interrelations xn t e 
material and in the manner of presentation. 

(1) Interrelations in the material (Gestalt-Inducing con i 
tions). 

(m) as in conditioned reflex learning. 

(n) as in conditioned reflex learning. 

(o) — as in conditioned reflex learning. 

(p) as in trial and error learning. 

(q) Characters in the materia! favoring new closures an 
expansions of the field. 



372 Motivation and Learning 

tions of the field and then, if he is fortunate, the requisite new 
discriminanda , manipulanda , or means end readinesses (i e , sign 
gestalt readinesses and expectations) will “click ” 

Learning is an affair of sign gestalt formation, refinement, se 
lection or invention Such is our doctrine, and it is obvious that we 
cannot be satisfied with the ordinary list of laws We require a 
reformulation of these and the addition of new ones To such re- 
formulations and additions we now turn 


2 The Laws of Learning, Envisaged by Purposive 
Behaviorism 


We present a list of our modified and new laws 


Conditioned Reflex Learning 

I Capacity Laws 

(a) Formal means end-capacities (Differentiation and 
prediction ) 

(b) Dimensional means-end capacities and discnminanda- 
and manipulanda capacities 

(c) Retentivity 

II Stimulus Laws t e , Laws relative to interrelations in the 
mateiwl and m the manner of presentation 

U) Interrelations in the material (Gestalt inducing condi- 
tions) 

(m) Togetherness” of sign, significate and means end- 
relation 

(n) Fusibility of sign, significate and means-end relation 

(o) Other gestalt like laws 
( 2 ) Presentation Conditions 

(u) Frequency recency 

(v) Revival after extinction, primacy, distributed repe- 
titions, etc 

(w) Motivation 

(i) Not ‘effect' but “emphasis ” 


Trial and Error Learning 
I, Capacity Laws 


as in conditioned 

(b) as m conditioned 


reflex learning 
reflex learning 
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such prediction, the better he wdll be at such conditioned reflex 
learning. 

(b) Dimensional means-end-capacities and discriminanda- and 
manipulanda-capacities. The animal must be capable also of 
achieving correct expectations with respect to the specific sorts of 
dimensional material — space, time, gravitation, social relations, or 
what not— constituting the stuffs of the given sign, the given sig- 
nificate and the given means-end-relations. And the greater his 
capacities for such materials, again the better he \rill be at the 
given conditioned reflex learning. 

(c) Retentivity. Finally, the animal must be capable of “re- 
taining” these differentiations and predictions from trial to trial. 
And the better he is at retaining, the sooner he will thus learn. 

4. Capacity Laws (Trial and Error Learning) 

Consider now the new capacities which come to the fore m 
trial and error learning. They are two: (d) more complicated 
means-end-capacities, such as those of alternativeness, round- 
aboutness, final common-pathness, etc., and (e) the capacities for 
consciousness and for ideation (consciousness-ability and ideation- 
ability). 

(d) Formal means-end-capadties, alternativeness, roundabout 
ness, final common patkness, etc. It seems quite obvious that, since 
trial and error learning is, as we have seen, not merely a discovery 
of what the individual paths lead to, but also an eventua se ec 
lion among those paths, trial and error learning will be especia y 
favored by the capacity for the more general field-relations ips 
of alternativeness, roundaboutness, final common pathness, etc., 
(See above. Chapter XII.) 

(e) Consciousness-ability plus ideation-ability. We are assum 

ing that consciousness-ability, i.e., the capacity f” 

forth in a disinterested fashion over the elements ^ ® ® 
above Chapter XIII, p. 213 f.), and also ideation-ability, the - 

parity to “adjust” to such runnings-back-and-forth, are no » 

volved to any appreciable extent in simple con itione ^ 
learning. The animals that are conscious probably do 
conditioned reflexes any more rapidly than the anima s 
not thus conscious. (An interesting experiment to try m » 
nection would be to see whether simple conditione re exc 
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( 2 ) Presentation conditions 

(u) as m condiuoned reflex learning 

(v) as in conditioned reflex learning 

(w) as in conditioned reflex learning 

(x) as in conditioned reflex learning 

(y) as in trial and error learning 

(z) Temporal relations between the presentation of cer- 
tain of the already given alternatives and the true 
solution 

This list distributes our laws under the three kinds of learning 
All the laws involved in conditioned reflex learning are repeated 
under trial and error learning, and certain new ones are added 
And all these are repeated under inventive learning and still other 
new ones added It is to be remarked, however, that such a classi- 
fication IS probably not absolute All the new laws, which seem to 
come in, when one passes from conditioned reflex learning to trial 
and error learning or from the latter to inventive learning — are 
probably really operative to some slight degree throughout It is 
nierely that they begin to play a more outstanding and appreciable 
role as one passes to the higher situations 

It will be observed, further, that the laws all fall under the two 
mam heads (I) Capacity Laws, and (11) “Stimulus” Laws 
Again, the latter have been further subdivided into (i) Laws 
re ative to interrelations m the material, and ( 2 ) Laws relative to 
the manner of presentation 

Let us examine the table in more detail Let us begin with the 
cmca-j lam, and carry them through all three kinds of learning 


3 Capacity Laws (Conditioned Reflex Learning) 

The capacity lam are to be conceived in general as listing 
cer am un amental traits, capacities, aptitudes, the possession of 
which m the given individual or species will favor learning 

(a) Formal mean, end capacum e , capacities for simple dif 
feren la lor an prediction) are obviously essential even to such 
simp e sign gesta t formation as is involved in conditioned reflex 
learning An animal must, then and there, be capable of differenti 
ating t e given sign, significate, and means end relation from 
ot ers an o orming the connecting predictive relations And 
the quicker and more facile he is at such differentiation and 
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(b) Dimensional means-end-capacities and discriminanda- and 
manipulanda-capacities. 

(c) Retentivity. 

(d) Additional formal means-end-capacities: — alternativeness, 
roundaboutness, etc. 

(e) Consciousness-ability and ideation-ability. 

(f) Creativity (creative instability). 

Of these, only (a), (b) and (c) would seem to play any con- 
siderable role in simple conditioned reflex learning (i.e., single 
sign-gestalt formation). It is probable, however that (d) and (e) 
also enter into trial and error learning; while, lastly, (f) most cer- 
tain enters into inventive learning. 

These laws state, severally, certain types of ability or capacity 
the possession of which will aid a given individual to achieve the 
learning. And, the greater the amounts of any one of the capaci- 
ties, the easier, other things being equal, the given learning will 
be. Such capacity laws state the conditions whereby certain in- 
dividuals or species will learn better than others — stimulus condi- 
tions remaining the same. 


7. “Stimulus” Laws 

We turn, now, to the second group of laws — those concerning 
the interrelations In the material and in the manner of its presen- 
tation. The capacity laws, as we saw, stated the conditions where- 
by certain individuals or species of individual will, as such, other 
things being equal, tend to learn belter than others. The secon 
group of laws states, in contrast, the conditions whereby certain 
types of material, or types of presentation of that ' 

as such, be more easily learned than others, when the in ivi ua s 
or species in question all have equal, or approximately equa , capa 
cities. Whereas the capacity laws stated the conditions wit in t e 
individual which make for easy learning, this second group o 
laws state the conditions in the ‘‘stimulus” *— i.e., in the materia 
and in the manner of its presentation — which make for easy earn 
ing. The capacity laws are the ones which are of prime 
the students of “individual psychology” (see next chapter), '' er^ 
as the “stimulus” laws are the ones which have in the past cen 


* It w obvJouj that we here uje the term stimvtus in a . % p,,. 

convenient lingte word to cover both the nature of the tota ‘ 
tcrUl to be learned and the dctalU in iu temporal manner ol pro 
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be acquired m sleeping conditions as readily as m waking ones ) 
We shall assume, however, that, when it comes to trial and error 
learning, this being conscious or this ideating are of very consider- 
able advantage The more the given animal, or species of animal, 
can “hold up” his practical behavior m order to reinforce by 
“actual” or “adjustmental” runnings back-and-forth relative to the 
predictive and differentiative relations m the total field, the more 
rapidly, we must suppose, he will be able to build up a total field 
and the relations among the alternatives within such a field 


5 Capacity Laws (Inventive Learning) 

Consider now, inventive learning All the capacities listed under 
trial and error learning will again play a part, and in addition we 
note the role of one new capacity, viz , creativity 

(f) Creativity {creative instability) It seems obvious that a ca- 
pacity to break out into new lines of behavior, ideationally or act- 
ua y, wi 1 be fundamental for inventive learning Two individuals 
ot one and the same species may be exactly equal m formal and 
imensiona means end capacities, m consciousness-ability, idea- 
tion ability retentivity, etc, and yet the one is more inventive than 
K t, * inventive will “understand” the matter, once it 
hfw n m of the other But 

* ^ upon” this matter initially and for 

snlelv hxr ^ ”^®*‘®jnventive will be better at inventive learning 
tn Vip r ° endowed with a larger dose of something 

more inv ^ ^^®®^‘vity, or perhaps even creative instability This 
Tc nr'"'.' ^onie reason, is es 

tions Hp out into new differentiations and predic- 

; " as far as the given 

Wore tT never occurred with him 

nunsShlTv H "'"'u'r >>= one who is labile and 

tend to H ^ X^virtue of some sort of internal breakdown, 

tion He will h“‘e rL^eTo^ "vT” 

6 Summary for Capacity Laws 
To sum up the total I.s, of capaaty laws is 
tion) “•'““ties (differentiation and predic- 
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gestalt, le, the specific sign, raeans-end-relation and significate, 
must be presented by the environment m some sort of a “together- 
ness” fashion which sets them off as a unit or “figure” from the 
total background of surrounding experience Or, in other words, 
the given sign, means-end-relation and significate must \ary to- 
gether concomitantly, whatever the changes or lack of changes m 
the other surroundings The dog will not leam to secrete saliva 
for the given color unless this color, together with the subsequent 
fact of Its leading on to food, are actually placed by the experi- 
mental conditions into a single temporal “togetherness,” which 
makes them stand out from all the million and one other con- 
currently bombarding stimuli And the rat that learns to take the 
white side of the discrimination box as the sign for coming food, 
will not leam to do so unless again these parts— whiteness, enter- 
getting food — are, as such, placed “together^* spatially, tem- 
porally and sequentially, or whatever it may be This fact of the 
need of a “togetherness” for learning has indeed been prettily 
illustrated by Thorndike He has called it the principle of “be- 
longingness ” We cite but one of his experiments for illustrating it. 

“We announced to the subjects, ‘I shall read you a I^g of 
pairs of words and numbers like bread 29, wall 16, lexas 75 
You will listen as I read them Pay about as close attention a 
you would m an average class Be sure that you hear each pair a 
I read it * The series of 1,304 pairs contained, among other pai , 
four pairs (dregs 91, charade 17, swing 62, and antelope 35I cac 
occurring twenty-four times and so placed that 


dregs always came just after 42, 
charade always came just after 86, 
swing always came just after 94, and 
antelope always came just after 97 


“After the senes had been read, the subjec^ which 

write wLch numbers came just after certain words and 

words came just after certain numbers, namely, 42, 00, 94, y/ 
‘The average percentage of correct response for the numbers 
following words in pairs occurring eighteen twenty ^ 

each scattered throughout the senes was 37 5 , fnllowme 

average percenugc of correa responses for the 
the numbers twenty-four times each was o 5 per cc , 
more than mere chance guessing would give 
“The nature of the msfnictions, the way m 
r«d, and the hab.ts of I.fn m B^cral. M .t and «ch 

each nord as belonging to the number that folloned it, ana 
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prime interest to students of what we may call the “normative 
psychologies” (See next chapter) 

Further, as regards the two subdivisions under this group of 
“stimulus” laws, (i) laws relative to the interrelations in the ma- 
terial, and {2) laws relative to the interrelations m the manner 
of the presentation of the material, we note, further, that the 
laws coming under the first of these subheads we owe primarily 
to the Gestalt psychologists, whereas those coming under the sec- 
ond, we owe primarily to what we may call the pre Gestalt psy- 
chologists That IS, the importance of the presentation factors, 
e g , those of frequency and recency, in making the learning easy, 
have long been investigated and given much emphasis by both 
human and animal psychologists • But the fact that the products 
of learning are always organizations — Gestalts — and not just “tied 
together elements, and hence that there are laws as to the kinds 
and characters and interrelations in the material itself, which favor 
learning, seems never to have been sufficiently emphasized prior 
to the gestalt psychologists And hence it is due primarily (though, 
of course, not exclusively) to the impetus of Gestalt Psychology 
that we owe the discovery of these conditions in the stimulus ma- 
terial 

We turn now to a review of all these law^ne at a time 


8 Laws Relative to the Nature of the Material 
(Conditioned Reflex Learning) 

Given the necessary formal dimensional means end capacities 
and discrimmanda and manipulanda capacities and the necessary 
retentivity, t en simple conditioned reflex learning consists, as we 
have declared m the acquisition of single sign gestalt expecta 
lons^an readinesses) What now are the conditions m the “stim 
ulus material itself which wiU affect the formation and retention 
^ S®sta ts We seem to find three such conditions which 

we shall summarize under the heads of the Law of Togetherness 
and the of Fustbihty and Other Gestalt like Laws 

(m) The Law of Togetherness (le, of sign, significate, and 
means end relation) would state that in order that a specific sign 
gestalt expectation may be acquired readily, the parts of that 

Ebbmghaus down m the fomier case and from Thornd kc down in the 
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rats learning mazes, it would mean, perhaps, that it should take 
fewer trials to establish the ninnmg-on response to food than, 
say, to acquire the response of merely waiting in a detention-cham- 
ber for food or the like 


Again, however, it is to be noted that this law of the greater 
fusibility of some characters than others into single sign-gestalls 
IS m a sense merely a further extension of the preceding law of 
“togetherness ” The Caw of Togetherness as worded above stated 
that some sort of temporal and spatial, or other, “togetherness” 
was essential to easy “gestalting,” whereas this Law of Fusibility 
adds the further point that certain types of “qualitative together- 
ness” will also make for easier gestalting than will others * 

(o) Other Gestalt~like Laws Finally, it may be pointed out 
that probably certain still other gestalt-hke laws ought to be in- 
cluded by us somewhere about here, — viz , laws concerning the 
career of the sign-gestalt-expectations in the course of forgetting 
For the Gestalt psychologists have brought it now to the attention 
of us all that the process of forgetting is not a simple one of mere 
weakening or dimming but is, rather, one tending to involve also 
actual changes and rearrangements in the qualities of the material 
which has been learned Their doctrine is that, with the passage 


of time, the remembered material tends to be modified always in 
the direction of greater Pragnanz — that is, in the direction of 
“better,” “clearer,” “more stable,” (more “pregnant ) gestalts 
And the first experiments indicating this fact of increasing Prag- 
nanz in remembered material with the passage of time 
m Koffka’s laboratory by Wulf” Wulf presented nonsense draw- 
ings to his subjects and he found that with the passage of 
these drawings, when the subjects later tried to reproduce t em, 
tended to take on either a more and more simplified or a more 
and more articulated form — i e , the Law of Pragnanz operate , 
and the retained patterns tended to become ever better gesta ts 

*For a gestalt discussion of learning of which our two 1^* 
and fusibility are very reminiscent see Chapter VIII m Ko ers » 
ckology Cf W Kohler, Gestalt Psychology (New York Horace L g . 
1929) . IQt 

^This term Pragnanz seems to have been first su^sted by ' 

M Wertheimer, Untersuchungen zur Lehre von der Gestalt I , y 

d.e Vcranderung von Vorstdlungtn (GriathtTO ond 
Getalt) Nr VI der Beitragc zur Psychologic dct Gestalt herausges 
K Koffka, Psychol Forsek , 1922, 1, 333 373 
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number as belonging to the word that preceded it In this experi- 
ment, the temporal contiguity of a number with the word follow- 
ing It, the mere sequence without belonging, does nothing to the 
connection ” * 


Or, in our own terms, it appeared that quite without any moti- 
vation on their part, the subjects did tend to connect the pairs 
into sign-gestalt wholes whereby the presentation of the first 
member of a pair did lead the subject then to expect the second 
member of that pair Some sort of a “togetherness” of the mem- 
bers of a pair against the rest of the numbers and words as back- 
ground caused them to form sign-gestalt wholes m which the first- 
coming word of each pair became the sign for the later-coming 
number of the same pair 

But indeed this fact of some sort of a “togetherness” as the 
essential condition for the formation of “organizations” (gestalts) 
18 perhaps the mam burden of the contributions of Gestalt Psy- 
c 0 ogy to the problems of learning and memory Kohler in par- 
ticular seems to have emphasized this point ® 

(n) The Law 0/ Fuubihty — ^The second gestalt law which 
seems to us to be involved even in Conditioned Reflex Learning— 
S^stalt formation — we have designated as the law 
\ 4^^ I and Signified means-end-rela- 

n n w at we mean by this law is that certain characters of 
signs means-end-relations and significates will undoubtedly fuse 
^‘^sle sign-gestalt wholes more readily than will 
ers t appears, in short, that there will be stronger disposi- 
gestalt formation when the characters of the parts 
rpi t ations to each other than when they have other 

relations Some characters will organize themselves into gestalt 
wholes more readily than will others 

t>iie ^ conditioning of simple physiological reflexes, 

types of ,o-beccnd,t.cncd 
, per aps o ors, should come to evoke salivary secretions, 
e become a sign for coming food, more readily than will others 

rid, t c . ‘''”''1 perhaps, noises-will more 

y ome o evoke avoidance responses And, in the case of 

esp Chapters VIII and IX hiveright, 1929). 
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because, although this law has not yet, as far as we know, been 
demonstrated, it seems to us indubitable that the future must dis- 
cover such a law. The field as a whole is a gestalt which grows 
out of the minor gestalts corresponding to the individual trials and 
errors. It seems probable, therefore, that there will be some espe- 
cially gestalt-favoring relationships whereby such bigger wholes 
will most readily appear. Certain temporal, spatial, or qualitative 
interrelations benveen the alternatives will undoubtedly be more 
favorable to the building up of such total field-wholes, than will 
others. 

Indeed, as a bit of empirical evidence for such a law. In the 
case at least of the rat, we should cite an experiment now in 
progress at the University of California. Miss E. P- Bretnall is 
carrying out a comparison of two arrangements in a simple w'hite- 
black discrimination experiment. The rat enters a choice chamber 
and is confronted w'ith two alley entrances leading from the oppo- 
site wall, each of w*hlch has a curtain hanging down In front of it, 
one white curtain and one black curtain. The animal has ^0 
always to take the tvhlte curtain, which is sometimes on the le t 
and sometimes on the right. Miss Bretnall is discovering that, U 
the box is so made that the two alleys to be chosen betwera le 
closely contiguous one to another in the opposite wall of the ^ oice 
chamber, the rats learn the discrimination sooner than i it e 
constructed so that these two alleys are spread farther apart a 
other dimensions remaining the same. If her result he su stan 
dated, it W’ould provide an example of our law. It w’ou 
strate that, at least as regards space, certain interrelauonships be- 
tween two alternatives make the building up of the tota 

error field easier than do other such interrelationships. 

And indeed another point should also be noted in t is conne 
tion. For Kohler*® has suggested that not only will certain m 
relations among alternative choice-objects or choice-routes 
pecially favorable to the original acquisition of the 
ganizations (i.e., sign-gestalts), but also that these more 
able interrelations w’ould probably likewise lead to f. j 
nent retention — (e.g., to longer possibilities of e ay m a , 
reaction experiment): Thus, for example, if Miss Bretnal s result 
that doors near together can be learned more rea i y 

‘"W. Kohler, Cistdt PsyMoa (New Yort. Hora“ Livenght, I9!9). 

IX. PP. 30s K. 
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m some one way or another Later Gibson repeated a somewhat 
similar experiment® with a somewhat similar outcome But, ac- 
cording to Gibson, these changes which appeared were in reality 
always conditioned by the manner of the original apprehension 
The drawings were always originally apprehended, he found, as 
like such and such actual concrete objects, or as like such and such 
nameable geometric figures or combinations of such figures, or as 
so and so like or different from such and such other drawings in 
the same series And he found that in the later attempts at repro- 
duction the reproduced figures tended to approach these other 
entities to which they had thus been likened m the original appre- 
hension Gibson tends to conclude, therefore, (though he is care- 
ful not to commit himself completely) that a similar explanation 
probably also holds for all of WulPs results 

At any rate, we, on our part, shall now adopt this interpretation 
made by Gibson Our doctrine will, m short, be that m the orig- 
inal apprehension what really happens is the establishing of com- 
plete sign gestalts in which the presented drawings function as 
signs and in which such and such common sense objects, or such 
and such nameable geometric figures, or such and such of the 
other patterns in the series function as the significates of those 
signs That is, we shall hold that the original apprehensions always 
arouse complete sign gestalts and not just signs without signifi- 
cates The presented drawings function as signs and the things 
they are likened to as the significates of those signs And the re- 
sulting law of forgetting we will describe, therefore, not so much 
as a law of Pragnanz, as a law to the effect that — with the pas- 
sage of time the sign objea in an acquired sign gestalt tends 
(un ess the re presentation of the original stimulus conditions pre- 
vents) always to approach more and more to the character of its 
own original significate 


9 Laws Relative to the Nature of the Material (Trial 
and Error Learning) 

Under this head there has been listed only one new law — 

(p) Interrelations among the spatial, temporal and other char- 
acters of the alternatives We present this as an additional law 
»Cf J J Gibson The reproduction of visually perceived forms / Exper 



Learning — Purposive Behaviorism 385 

case of the apes’ learning to use a stick to rake m food, the solu- 
tion came sooner when the stick lay on the ground in the front of 
the cage near the food, so that it and the food could be grasped m 
a single coup d'oeil'^^ 


II. Laws Relative to the Manner of Presentation 

We are ready, now, to turn to the second group of ^‘stimulus” 
laws — ^those which concern not so much the nature of the material 
Itself as the nature of the formal, temporal or other conditions of 
Its presentation These, as we have said, have long been subject- 
matter for the study of the ‘‘pre-gestalt” students of “normative 
psychology ” Attempts at formulations concerning these general 
“formal” conditions of presentation have led to the laws of 
learning which have flourished in the past Indeed, it is pri- 
marily these “pre-gestalt” and “pre-individual-difference” laws 
which have already been considered in the two just preceding 
chapters, with reference to the Conditioned Reflex and the Trial 
and Error Doctrines of Learning 

The nature of these favorable formal conditions of presentation 
do, of course, constitute an important consideration for any doc- 
trine of learning They have to be revaluated, however, in the 
light of recent experiments and m the light of our present sign- 
gestalt notion 

We turn to their detailed consideration under each of the t ree 
types of learning 


12. Laws Relative to the Manner of Presentation 
(Conditioned Reflex Learning) 

Conditioned reflex learning is simple sign-gestalt formation 
Given the requisite capacities m the individual and given t e requ 

^®This fact of the importance of the setup for the to 

contractions of the field requisite in inventive learnmg is r'fQ^tk 

have been particularly clearly emphasized by KofHca Cf K o rianv 1028) 

of the Mind, 2d ed rev (Nctv York. Harcourt, Brace and Company. I 9 »;. 

^*The distinction we have been drawing between these r^aierul 

tation, on the one hand and the lasvs involved m ^ (Groxtk of 

itself, on the other, seems to be much the same as that ‘oroblem 

the Mind) emphasizes between the ‘problem of formal 

of achievement What he calls the problem of r achievement 

conditions of presentation while what he calls the pro 
seems to concern, rather, the conditions in the materul i-se 
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farther apart be confirmed, it should also be found that m a de- 
layed reaction set up similar to that used by Honzik ** two doors 
near together should give longer and more stable delays than 
would a similar set up with the two doors farther apart 
Evidence for very much this sort of thing has in fact already 
been obtained by Yarborough ** in that he found that with three 
doors he could get a delay with cats of only about four seconds 
whereas with only two doors he could get delays of four times 
that amount And Hertz, whom Kohler likewise cites m this con- 
nection, found in somewhat similar fashion that birds could per- 
ceive and remember under which container a nut had been hidden 
much better when the given container had some sort of a visually 
accented position with reference to the other containers 


10 Laws Relative to the Nature of the Material 
(Inventive Learning) 

Passing on, now, to the case of Inventive Learning, again we 

(q) We have designated 11 rather vaguely as the Law of 
presentattons and characters favonng new closures and expan- 
stons of the field Inventive learning differs from trial and error 
earning in that, whereas trial and error learning involves merely 
e ui mg up of a total racans-end field out of alternative parts, 
a o w 1C are actually experienced, inventive learning requires 
e ex rapo ation of such a field to parts never actually enjoyed 
'^ventive earning will, therefore, be favored by whatever 
n 1 o content and the like, the gestalt psychology discovers 
as favorable to such extrapolations There wdi; that 1^ no doubt 

relZn. T'l" P*^«nient-and order-and char^cter-inter- 
esopnall ^ ^heady given, which will be 

esp cially favorable to the invention of the required new parts 
An instance of this would be the discovery by Kohler » that m the 

^ound Ld light m caw / /mv. 

pany'^i9S‘''p 3^/ 
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tjons just as rapidly as and perhaps more rapidly than did the 
control condition m which the rewards were always present. 

It appears possible, therefore, that learning without any very 
obvious motivation can occur. But, on the other hand, it might 
also be contended that in such cases the learning would not have 
occurred, if it had not been for some “general” motivation of curi- 
osity, or the like, which made all paths to some degree interesting. 
Obviously further experiments and further analysis are needed, 
(x) Not ^’Effect” but "Emphasis:* Finally, it now appears 
that, irrespective of whether or not the Law of Motivation holds, 
there is a Law of Emphasis which does hold. Any strongly inciting 
situation, good or bad, accompanying either the sign or the signifi- 
cate, or both, does tend to facilitate learning Pleasant or repul- 
sive odors, electric shocks and the like seem always to aid learn- 
ing And, further, it is to be noted that this seems to be all that 
we have left of the old, orthodox Law of Effect. The stgnificate 
or the sign must, probably, have some “interest,” positive or nega- 
tive, to the animal (though perhaps not too much) if is to 
respond to it and its relations at all But it makes no^ difference 
whether this “interest” is due to its “goodness” or its ‘ badness 
In fact, if there be any differential effect at all, it may we e 
that the “bad,” “unpleasant” consequences will “stamp ^ ® 
sign-gestalts leading to them more rapidly than “good or p eas 
ant” consequences will stamp in the contrasted sign-gesta ts ( ee 
experiment by Bretnall and Hall, Chapter XXII, p 344 f ) ^ 
well be, in other words, that on a basis of further expenmenta 
tion, it will turn out that avoidance associations (sign-gesta ts 
are generally, other things being equal, “conditioned more rea 
dy than approach associations (sign-gestalts) An , 1 sue 
the case, the Law of Effect in any differential sense is iiauy 
nied and contradicted j 

Again, however, it is evident that this situation a so is m 
of further investigation. 


13. Laws Relative to the Manner of Presentation 
(Trial and Error Learning) 

There is only one new law relative to the conditions ^ , 

tation which seems to appear when we pass rom co 
reflex learning to trial and error learning 



386 


Motivation and Learning 


site togetherness and fusibility m the material to be learned, it is 
obvious that the degree to which any required conditioned reflex 
will be established will be a function of the manner and condi- 
tions of presentation Let us consider these manners and condi- 
tions one at a time 

(u) Frequency, Recency This of course corresponds to what 
m the preceding chapter we designated as the correct use of the 
“law of exercise” For it is obvious that the more frequently and 
more recently the actual sequence of sign, raeans-end-relation 
and significate has been presented, the stronger, other things be- 
ing equal, this resulting sign-gestalt will tend to be 

(v) Revival after Extinction, Primacy, Distributed Repetitions 
Under this single, rather omnibus, heading, we have sought to 
gather together a variety of further conditions which, no doubt, 
still need more investigation but all of which have to do with the 
temporal relations of the presentation It has been seen (see 

apter XXI, p 324 f ) that the simple conditioned reflex, after it 
as een made to wane on a given day because of lack of con- 
rmation, will nevertheless tend to revive on a subsequent day 
And this, It seems, is closely related to the old doctrine of primacy, 
VIZ , t e doctrine that those connections which are established 
early have an undue tendency to persist and revive And again 
there IS also the well established orthodox finding that temporally 
P ce repetitions are better than temporally concentrated ones 
t./f concerned here, that is, with the various temporal condi- 
1 ° and with the laws whereby some such tern 

po al conditions are more favorable than others 

conditinnpH^*^^fl°” Next, as a third law under the head of 
marVI tV, earning, wc should suggest (with a question 

To fa/ .r that IS, that in 

aversfon h object, by virtue of a given appetite or 

the form t established suborLate drii^ve, that 

win tP K i gestalt readiness and expectation 

bfnn m , this point IS, Lwever, 

by no means dear ^ 

th^th” *can“ng experiments, we remember 

that they indicated that latent learning conditions (in which the 
ood box was not strongly to-be got-to) seemed, as far as pure 
earning was concerned, to lead to the requisite sign-gestalt-forma- 
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really bear upon this point. Transfer experiments are of course 
usually considered under the head of trial and error learning. 
They are experiments in which one trial and error problem is 
followed by another; and the positive or negative effect of the 
first upon the second is measured. In many cases, however, the 
effect of the first problem upon the second is, it seems to us, really 
analogous to the effect of a first problem upon a second inven- 
tive problem. If, in the transfer experiment, the effect is positive, 
it means that the first solution was such as to make the “hitting 
upon the solution of the second problem” in the sense of recog- 
nizing it, easy. Whereas, if the effect is negative, it means that 
the solution of the first problem was contrary to a ready “hitting 
upon” (i.e,, a ready recognition of) the solution of the second 
problem. 

The difference between trial and error learning and inventive 
learning is here merely one of degree. In both cases some type 
of early problem will favor the recognition of, or invention of, 
the solution of a given second problem, whereas other types 0 
early problem will hinder the recognition of, or invention of, 
the solution of this second problem. 


15. Summary of Doctrine 


We may now briefly sum up the above doctrine of earning 
as expressed in all of the above laws. Two features with regar to 
it are to be emphasized, viz., (i) its relations to ^pre-gesta t 
psychology and (li) its relations to pre-individual or norma ive 

psychology.” ^ u i H 

(i) The orthodox, pre-gestalt, laws of learning are to^ e c asse 
under the head of “stimulus” laws, inasmuch as they, m / 
tend to concern merely the conditions of presentation. . 

psychology has emphasized that learning is essentially t e 
mation, or modification, of gestalts. Hence there wi^ a so 
tain laws relative to the fundamental types of relations^ tumulus” 
material itself. And this gives rise to a second set o s 


laws, viz., the “gestalt-inducing” laws. j 

(ii) Again, it appears that both pre-gestalt ° 

pstalt psychology proper have tended of the in- 

individual differences. They have neglected ^ u-iiaviorism, 
dividual capacities involved in learning. Purposive 
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(y) It may be labeled the Law of Temporal orders and se~ 
quences in the presentations of the alternatives. There Is perhaps 
as yet no very good experimental evidence as to this law. But it 
seems more than probable that, since, in trial and error learning, 
the animal has to build up a grasp of the interrelations in a total 
field, certain orders and successions in trying out these alterna- 
tives should be more helpful than others. If, for example, there 
are only two paths to be distinguished between, it may well be 
that alternate trying of the one and then the other may be less 
helpful in building up the total relationships than a concentrated 
bunch of takings of first the one path, followed by a concen- 
trated bunch of takings of the second path. (Or it may be that 
just the reverse holds.*^) But in any case. It seems indubitable 
t at there will be some law of this general sort, if we can but 
discover it. 


14. Laws Relative to the Manner of Presentation 
(Inventive Learning) 

I to inventive learning, we find but one more 

law. We have designated it: 

presentation of certain of 
in m! ^^^^rnatives and the true solution. We have 

undoubted fact that a final solution (i.e., the 
succesffnlf^**^ t-readiness and -expectation) will be hit upon more 
other air ® recent dwelling upon certain of the 

dwelling fio ^ sign-gestalts than as a result of a recent 

the eiDenm°”t°^ f recall again in this connection 

thlsc?nv^^-'r? “<* Whiuell.- It must be noted that 

choice nrnhl^^ difficulty of any given multiple 

“P™ whal problems had 
of field-nrmrlni ^ j Preceding types of solution (types 

ticn (fidd-prfncip™wMt'‘‘r!su^“^^ 1 '“I"' 

lively difficult, whereas others ™ ' 

indeed, .t appears that the classical ■■transfer” experiments 
first cotcSLT”'’'"’’ °“P1" XXII. P- 353 D !«SS«t the 


adults, /. Coe.p.*fjj,ri'„ ehuiee method wM 


with human 
194- 
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superimposed upon — or, perhaps, at the expense of true sign gesta 

It may be noted, however, that very recently a program has-been 

problem of “fixation” as something detachable from learning, , ’ .y^iping 

by G.lhom.n H. ha, ducov.rcd that rat, who '""'t ’ y 
path to food seem to become surprisingly fixated to 
the expense of taking a smooth and much and what sort 

poses various ways of discovering how soon such n msight la rats 

of conditions favor it (Cf H C Gilhousen, An investigation of g 
Science, 1931, 73, 711.712 ) 
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on the other hand, has tried to emphasize these latter facts It 
adds a list of capacity laws to the merely “stimulus” laws of 
pre-gestalt and gestalt psychology. 


i6. The Probable Interdependence of Stimulus Laws 
and Capacity Laws 

Finally, it may now be suggested that when, in the future, the 
investigation and control of individual differences shall have 
progressed much farther than at present, it may turn out that 
the various actions, or at any rate weightings, of the different 
stimulus laws will prove to be modihed, accordingly as dif- 

turn out, for ex- 

r ^ animals (le, animals with strong amounts 

ties capacity, discnminanda- and mampulanda-capaci- 

wiH nrnv idcation-ability, creativity) 

rpLTI ' <!“'« d'f^crenUy affected by frequency, recent. 
™ larlv T *'■>'' an.mals-and 

M id “fustbihty,” and the I.Le 

would seem toT' " program for the immediate future 

ului’M ws fir V"a“ "P"""'"'-' reeaam, nation of the ‘■stim- 
uli our remit capacities In other words, 

over aaairsroT’i f experiments should be tried 

and “medium” ammal’s t AnJ'^t' “"""°'ii 

turn out that tk-e ft when this is done, it may well 

at least to have H ff laws” will prove to be different, or 

It may well be m sh'"' '"e'8*'''nea. for different capacity-levels 
the fu^refrtrwithlvit Cn the psychology of 

than there is at present her ° 

capacities and a doctrine and d " “ ^nd description of 

ulus-response processes” ^ <i»onption of the “normal” sum- 

Th s will soon be possible m 

being bred by Prof R C Trvon r*^if °* using the strains that are 

abilty in rats Unm Caltf P„ht » t . ^ Tyron The genetics of learning 
^•niroughout this 4. 7* 89 

fixation although m Chaotpra Y neglected any discussion of 

one of the frequent fates attendine*!* fixation was pointed to as 

h^r, o„ Noih„rr'r* reason for our omission is 
Nothing IS known as to the <!npr-.»i known as to the laws of such fixation 
P"“'"”‘>Uoni which favor fixation, octornng 



PART VI 

THIS SYSTEM QVA SYSTEM 



Chapter XXIV 

THE FINAL VARIABLES OF PURPOSIVE 
BEHAVIORISM » 


I. The Variables Assumed by the Present System to 
be Compared with Those Assumed by Other Systems 

W E wish now to summarize all the variables and inter- 
relationships which have been assumed. We want to 
indicate, that is, the complete doctrine of Purposive 
Behaviorism relative to: (a) the dependencies of behavior upon 
what have been designated as the behavior-determinants i.e., 
capacities, immanent determinants and behavior-adjustrnents, 
(b) the interrelations of these latter among themselves, an tc; 
the final dependencies of the behavior-determinants t emse ves 
upon external stimuli, initiating physiological states, here ity an 
past training. , • _ 

But first, by way of introduction, it will be help^ to revi 
the sorts of variables and their interrelations whic ave 
assumed by other psychologies. Other academic psyc oogies > 
we believe, be usefully grouped into three main varieue® ® 
designated as — “Individual Psychologies,” “Normative 
gies” and "Complete Psychologies.” Let us begin, t en, 
sidering the sort of variables assumed by typica ms an 
each of these three. 

2. “Individual Psychologies”; "Normative Psycho 
ogies”; “Complete Psychologies 

The psychologies of individual differences ^ 
chologies”) are, of course, now most rampant. -oncerning 

subject-matter arrays of different individuals an 

, — 1 TV n r Trvon for stimuiating 

Grateful acknowledgment is to be made to Ur. i . • ;__Q-por3tcd in it 

much of the present chapter, for a number of I c i 
snd for much helpful criticism with resp»ect to it. 
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It IS obvious that the preceding pages have attempted to offer 
a new “system” of psychology But system-making is very prop- 
erly open to suspicion It is the resort of arm-chair hiders from 


reality And, once set up, a system probably does as much harm 
as good It serves as a sort of sacred grating behind which each 
novice IS commanded to kneel m order that he may never see 
the real world, save through its interstices And each system is 
so obviously bound to be wrong It is twisted out of plumb by 
t e special cultural lack of building materials inherent m the tune 
and place of its origin, as well as by the lack of skill of its indi- 
vidual architect or architects 

An apology, therefore, is in order We can, in short, merely 
nope that the propositions summarized in the succeeding pages, 
® pattern of mullions through 
which to observe the psychological landscape, will serve (but only 
mporari ) ) lo hmn into prominence for you new areas for the 
gathering of data 


fSitinnc thcSB prOpO- 

a ^ somewhat amused, a somewhat skeptical, and 

a venture seeking and pragmatic behavior-attitude 
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{ does to the average or standard individual (normative 
ogy). And, it may be noted, as is bul meet, that Purposive 
jrism purports to be such a complete psychology. 

^us now, however, seek to indicate more specifically the 
)f variables and determinants of behavior which are ar- 
it by each of the three kinds of system. Let us begin with 
typical instances of normative psychology. 


. The Variables of a Normative Psychology 


irmative psychologies, as we have said, tend to take an aver- 
(norraal) individual or an average (normal) sample of in- 
luals, of some given group or species, and then to apply all 
3 of difTerent stimuli or combinations of stimuli, such as 
- Sj, Si Sa, etc., to such an individual (or sample of indi- 
uals) and to note the final responses, such as R», Ry, 

4 ch result. These responses may be either gross behaviors or 
rospections. The normative psychologies then seek to exp am 
,3 connecting causal interrelationships between these *^*^^^*» 
.mbinations of stimuli, and these final responses. An ^^t eir 
.planations consist in hypostasizing certain intervening men- 
*’il processes” or “events” as aroused by the given stimu 1 m 
ae typical individual. A description of these typica 
irocesses or events serves for them as an explanation of w y e 
liven stimuli pass over into the given final responses. 

To illustrate, let us briefly describe two typical *«stawes oi 
normative psychology, viz., American Structuralism an 
Psychology. 


4. American Structuralism 

In general, we may symbolize “intervening mental 
M variables. And In the case of American Structura ^ _ 

to us that these M variables may be divided into 
classes which can be appropriately distinguished as e * 
ties and the Mo variables, respectively. Let us consi er e 

American Structuralism assumes first certain « 

relatively immediately dependent upon stimuli i.e., Tr,,rther- 
“images- and “affecdons” These are i« M. vanab>«-J;^«t„d 
more, the especial forte of Structuralism lay 1 ..-nfed to the 
description of these immediate M/s. For each pr 
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spril si of " ‘ , M % psychologies have evolved 

aSeieot f /e =®'' 

like Thus according .1, ’ P factors, aptitudes, and the 
performance noon !n Psychologies, a concrete behavior- 

marilyasafunftiono/(arthe“isTof'th‘° T' 

Situation, and (b) ih^ all \ of the particular stimulus- 

tain mea’suratlfiic'oirtrr. ■" - 

tccestra^rtermief of't"f“' stand the in- 

■nental,”! “stimu us“ ' call the "eapen- 

types of psycholoi, m the“rsr'''’lfT"’'°'°®'“ 
here, are to be distinvn el.„j t "'h'ch we are meaning them 
■n that they are interelld orim?"l psychologies 

tween individuals, but rather differences be- 

Of "events” which are <).«« ? normal mental processes” 

“average” individual of IhTl “normal” or 

and such stimuli The nnrm species, m response to such 

concepts of mtervenine ‘Wm r have evolved iheir 

why the various different stimul **^*^?*”” “events” to explain 
or tendencies to resnonsp ct, ' produce the different responses, 

“™;ycaverag;':Su:?“ 

there have as yet"£n Pfy^ologies,” of which it seems to us 
techniques and results of ““'"tPC to combine the 

t c normative psychologies A r * ' '"‘f''''dual psychologies and 
both with what specific stand ""'P'"' Psychology is concerned 
-"'•■viduals (mdividuarn Inh r T™"'' ”""y d-ferent 

“tf with what any given 

'tZ f 

Pnmanly to d Harcoort Brace and Tirory 0 / hdmdttd 

■« the more 1„! 7““ 'he »■«»",? and >9^4]) to apply 

W Stem /l|!r n ’»='> as that ad. 'wes but rather 

^That tfiP^ ® of differmr. t ” ^ fferenzen [Leipzig Barth 

dpplyme o , SZZZh'"^\ individual. 

(>Kh f, L, 7 "C Pinn a °® hmor.cally set .Kelt off a. 

by Bonne whs- the mrnri*° ^ individual differences ” 

y coring when ,n hs Hston. of movement) is testified to 

a cons^ii; Century Co 1929 ] 

can be appropriately left out ofih °° movement as 

“■e mam body ot h. account 
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stimulus does to the average or standard individual (normative 
psychology). And, it may be noted, as is but meet, that Purposive 
Behaviorism purports to be such a complete psychology. 

Let us now, however, seek to indicate more specifically the 
sorts of variables and determinants of behavior which are ar- 
rived at by each of the three kinds of system. Let us begin with 
some typical instances of normative psychology. 


3. The Variables of a Normative Psychology 


Normative psychologies, as we have said, tend to take an aver- 
age (norma!) individual or an average (normal) sample of in- 
dividuals, of some given group or species, and then to apply all 
sorts of different stimuli or combinations of stimuli, such as 
Si, Sa, Si Sj, etc., to such an individual (or sample of indi- 
viduals) and to note the final responses, such as Rj, Ry, R*> 
which result. These responses may be either gross behaviors or 
introspections. The normative psychologies then seek to exp am 
the connecting causal interrelationships between these h 
combinations of stimuli, and these final responses, ^nd^^t eir 
explanations consist In hypostasizing certain intervening men 
tal processes” or “events” as aroused by the given stimu 1 m 
the typical individual. A description of these typica 
processes or events serves for them as an explanation o w y 
given stimuli pass over Into the given final responses. 

To illustrate, let us briefly describe two typica , 

normative psychology, viz., American Structuralism an « 
Psychology. 


4. American Structuralism 

In general, we may symbolize “intervening mental 
M variables. And in the case of American .„b- 

to us that these M variables may be divided m o 
classes which can be appropriately distlnguishe as e 


consider the former. 

American Structuralism assumes first certain ^ 

Further- 


hles and the Me variables, respectively^ Let u- - mental process 


relatively immediately dependent upon stimuli **f'» ® Kurthei- 
“images” and “affections.” These are its M, and 

more, the especial forte of Structuralism lay m j 

description of these immediate Mb’s. For cac P 
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normal individual there was supposed to be evoked a correspond- 
ing spKilic M, Each stimulus produced its own “sensation,” 
image or affection ” 

tivelTcom Structuralism also proceeded to try to work out, rela- 
of these M ^ immediate dependence 

to ^rse Th=« were its laws as 

But seLtmnr’ imagery types, and the like 

But sensations, images and affections do not, as such constitute 

tJk hcrr'r'rfn «-«u;alists weV aTs td 

"Pemeptions,” “mean- 

purposes and meanings ‘etc “m sTfa 

them reallv mnck f a t* ? Structuralism admitted 

tral ;roceto wh c'h ' 

M. variables These tt vLabl’'’'’™''"''''^ designated as the 
of the M, variables and” to h, conceived as arising out 

tion of the final tesnonse. p V" i *°'^^''d* dm determina- 
gested that the functional ’ ^“d^emore. Structuralism sug- 

cementing together by me?^" 'f “ matter of an algebraic 

Finally: howev" .f ” '™P'' bonds 

final question as to’ how the Mw'lf 

Structuralism was largely silent’ behavior, 

per se was very httlf* int j because Structuralism 

In conclusi “'^crested m behavior 

representation of the ^J'fiScst the following as a symbolic 
Structuralism ** ** ^bus assumed by 



fiCOXE 69 
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5. Gestalt Psychology 

It appears to us that much this same symbolic diagram may 
be used again for Gestalt Psychology. Thus, the distinctive con- 
cepts of the gestalt school, i.e., the gestalts, belong, we would 
say, in the class of the Me variables. Furthermore, it also seems 
to us that a great deal of what Gestalt Psychology is concerned 
with doing is the discovery of the laws, such for example as those 
of “closure,” “grouping,” “figure-round,” etc., whereby the M, 
variables are transmuted into gestalts. We must, however, hasten 
to justify this last assertion, for Gestalt Psychology itself seems, 
in its formal pronouncements at any rate, to deny the M* varia- 
bles. It seems to deny that there are any such things as pure 
“sensations,” “images” or “affections.” But this denial, when 
properly understood, is rather, we shall contend, a denial that 
these latter ever exist separately and in their own right uncaught 
up Into gestalts. Gestalt Psychology cannot, we believe, ever com- 
pletely and in all senses ignore sensations, images and affections. 
It can and does turn them into purely “functional vana es 
which have no independent existences. The gestalt psycho ogistt 
do, that is, assume Mt variables in the sense of the u tuna e 
possibilities of sensory discrimination and of motor manipu 
These ultimate possibilities are, functionally, the data upon 
their laws of closure, grouping, figure-ground, etc., operate, u 
these possibilities have no existential being either P^mr ° 
independent of the full-blown gestalts which they me late. 
are not temporally first sensations, images, etc., an t en ge 
There are, however, as two separate logical items, rst, ® 
mate possibilities of discrimination manipulation, etc., ^ I 
second, gestalts which derive by virtue of the aws ° . 

ground closure, grouping, etc., from these ultimate po • 

Gestalt Psychology differs from, and is, -i j jg* 

Structuralism in that (a) it has a better and jjj 

scription of the M*. variables than has Structura i , 
that (b) it has better laws than the old too *'2 "varla- 
association as to how the M. variables anse out o 
hies; and in that (c) it brings out ft? actually 
are really only functionally defined enuties an 
an independent existence in and by themse v«. Struc- 

Finally, it must be noted that Gestalt Psychology, Lite 
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turahsm, seems to be relatively weak and silent on the question 
as to how the M„ variables (the gestalts) finally go over into 
and cause behavior No more than Structuralism does it seem to 
have gathered any of the laws relative to this last, and very 
important, step in the whole process 
To sum up symbolically, we would suggest the following figure 
for Gestalt Psychology 



sumed bftwo , 

neat the som 7“' m Let us consider, 

psyLlcgy =«™td by an individual 

6 The Variables of an Individual Psychology 

that they are prim'rrily™nte*''^'f ‘ndividual psychologies is 

dividuals This means that tw'al between in- 

on many different Derson« ^ try out their experiments 

psychologies try many different “surf ''“''"'“■''j 

the same, or a very small n,.™i, T situations with one and 
psychologies tend to try out a smaU ^ ■■'dividuals the individual 
tions, but many differs t- j number of stimulus situa- 

procedure r^petfem t “f .^7 
then measure the variation am * ^ stimulus situation S, and 
the fact that this S leads to ''csponse R But 

Doint that thf nnrTY, » ^ (which is the 

point that the normative psychologists would be primarily in 
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terested in) they tend to leave unexplained or to accept without 
much question. Finally, they develop, as is well known, their 
concepts of the aptitudes or "factors” as the primary intervening 
variables between stimulus and response. These “aptitude-fac- 
tors” explain why some individuals arc relatively good and other 
individuals relatively poor in one and the -same S ^ R sequence. 
As regards these “factors,” they have arrived at a number of 
principles as follows: 

First Principle, Any given aptitude-factor will tend to be pos- 
sessed by different individuals in different degrees. Some indi- 
viduals will tend to possess a large amount of the given factor, 
other individuals will tend to possess very little. In fact, the 
amounts of a given factor possessed by the individuals, of any 
large enough sample of Individuals, will probably tend to dis- 
tribute according to a normal Gaussian distribution curve. 

Second Principle. Success in any specific performance 
the result of the possession of certain requisite ® 

greater the allotments of these factors in any given individual, 
the greater will tend to be his success in this given type 0 
performance. 

Third Principle. A given performance which depends upon a 
number of different factors will, however, usually tend to depena 
more upon certain ones of these factors than upon ot ers. ac 
type of performance can be evaluated in terms o t e eg 
to which the possession of any given factor is important o 

Fourth Principle. The amounts of the specific a 
given individuals of each of the fundamental factors wi 1 

fruit of heredity, on the one hand, and of past environm 
training, on the other. . , • JNrMiial 

Let us consider now a typical instance of sue an i 
psychology. For convenience, and because it is per ap 
known, we may take Spearroan^s individual psyc o ogy 

7- Spearman’s Individual Psychology 

As is well known, the aptitude-factors are 1,5 

^an into two sorts: a small number of genera » 

symbolizes by g, c, o, and w '^ffficiency, fa- 

tentivity or mental inertia,” o = “oscillations o 
tiguability,” w = “self control”) which are supp 
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turahsm, seems to be relatively weak and silent on the question 
as to how the Mo variables (the gestalts) finally go o\cr into 
and cause behavior No more than Structuralism does it seem to 
have gathered any of the laws relative to this last, and very 
important, step m the whole process 
To sum up symbolically, we would suggest the following figure 
for Gestalt Psychology 


S Ml ^ Kfo 1 >R 



Ficuw 7© 

So much for an indication of the variables and the laws as- 
sumed by two typical normative psychologies Let us consider, 
next, the sorts of variables and laws assumed by an individual 
psychology 


The Variables of an Individual Psychology 


, remember about individual psychologies is 
at t ey are primarily interested m the differences between in- 
dividuals This means that they always try out their experiments 
n<ivr"h«r^ ^*ff«ent persons or animals Whereas the normative 
the <53 many different stimulus situations with one and 

n<;vr>i^/?’ ^ Small number of, individuals, the individual 

tions ^ smaller number of stimulus situa- 

nrnrpf^n iffereni individuals More specifically, their 

^ controlled stimulus situation, S, and 
Ihrf^r,h "" ‘‘"'“"B individuals m response, R But 

ool 1 1 ® '>'P' R « all Uich IS the 

point that the normative ^ u l _ « 
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terested in) they tend to leave unexplained or to accept without 
much question. Finally, they develop, as is well known, their 
concepts of the aptitudes or “factors” as the primary intervening 
variables between stimulus and response. These “aptitude-fac- 
tors” explain why some individuals are relatively good and other 
individuals relatively poor in one and the -same S R sequence. 
As regards these “factors,” they have arrived at a number of 
principles as follows: 

First Principle. Any given aptitude-factor will tend to be pos- 
sessed by different individuals in different degrees. Some indi- 
viduals will tend to possess a large amount of the given factor; 
other individuals will tend to possess very little. In fact, the 
amounts of a given factor possessed by the individuals, of any 
large enough sample of individuals, will probably tend to dis- 
tribute according to a normal Gaussian distribution curve. 

Second Principle. Success in any specific performance will be 
the result of the possession of certain requisite factors. The 
greater the allotments of these factors in any given individual, 
the greater will tend to be his success in this given type of 
performance. 

Third Principle. A given performance which depends upon a 
number of different factors will, however, usually tend to depend 
more upon certain ones of these factors than upon others. Each 
type of performance can be evaluated in terms of the degrees 
to which the possession of any given factor is important for it. 

Fourth Principle. The amounts of the specific allotments in 
given individuals of each of the fundamental factors will be the 
fruit of heredity, on the one hand, and of past environmental 
training, on the other. 

Let us consider now a typical instance of such an Individual 
psychology. For convenience, and because it is perhaps the best 
known, we may take Spearman’s individual psychology. 

7. Spearman’s Individual Psychology 

As is well known, the aptitude-factors are divided by Spear- 
man into two sorts: a small number of general factors, these he 
symbolizes by g, r, o, and w (g = “mental. cnerg>%” r = “re- 
tentiviiy or mental inertia,” o = “oscillations of cfTicicncy', fa- 
tiguabiliiy,” m = *‘sclf control”) which arc supposed to be In- 
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volved m various degrees in all performances, and a great number 
of specific factors, symbolized as j’s, each of which is supposed 
to be specific to some given relauvely narrow range or type of 
performance* 

Thus, the reason according to Spearman, why a particular 
stimulus response situation leads, with a particular individual, to 
the degree of success in the final performance that it does is 

(a) because this specific performance, say Si— >Ri, involves 
all (though in various degrees) of the different general factors, 
g, c, ty, and o, 

(b) because it also involves its own special factor Si, and 

(c) because the individual in question possesses such and 
such allotments of g, c, to and o and Si 

Finally, the individual’s allotments of the special and general 
factors will, m the last analysis, be due to his specific heredity 
and his past training, though Spearman does not as a matter 
of fact hazard much as to the manner of operation of these 
latter 

8 Spearman’s Complete Psychology 

It must be noted now further, however, that Spearman, when 
we consider his system as a whole, also advances, in addition 
to the above individual psychology, a normative psychology ® 
He assumes, that is, in addition to the above listed capacity- 
factors certain “qualitative principles t^hich we would assert 
to be his assumptions concerning the typical or normative “men- 
tal events” which, as he sees it, intervene between stimuli and 
responses He presents, that is, an individual “plus” a normative 
psychology, or as we would designate it, a “complete” psy- 
chology 

The “qualitative” or the “normative” principles which he adds 
are ‘ sentience,’ “apprehension of experience,” “eduction of re- 
lations” and “eduction of correlates” Spearman designates the 
last three as cognitive The first is a pre-condition of the latter 
three 

Sentience results directly from the physical stimuli and the 

<Cf C Spearman The Abtlttes of Man—Thetr Nature and Measurement 
(New York The Macmllan Company 19X7) 

5C Spearman The Nature of InteUtgenee and the Principles of Cognton 
(London The Macmllan Company 1st ed 1923 2nd ed 1927) 
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intervening chemical activities in the afferent nerves and sen- 
sorium. But the result of sentience, Le., mere lived experience, is 
not, as such, conscious or cognized- 
To be conscious, these “lived experiences” must be appre- 
hended. Sentience plus apprehension (the latter conies temporally 
after mere sentience), together produce something analogous to 
what in our previous diagram we have represented by 
The “eduction of the relations” between the separate items or 
“fundaments” occurs and is apprehended. The nature of this 
eduaion of relations may be represented by the following 

A and B are two fundaments 

given directly in apprehension and C is the relation which sub- 
sequently is educed as between them. 

Finally, as his last cognitive principle or activity there ap- 
pears the eduction of correlates. \^en a character and a relation 
are already given, then the correlative character will tend to be 
educed. This may be represented by the following figure. 



A and the relation C are already given but the correlative char- 
acter B has to be educed. “For example, if the idea of *good’ 
[the character A] and that of ^opposite to* [the relation C] are 
presented, there can out of these be obtained the correlative idea 
of ‘bad.’ ” ' 

In terms, now, of the sorts of diagrams which we drew for 
Structuralism and Gestalt Psychology, we should say that the 
eduction of relations and the eduction of correlates take place 
between the M,*s, thereby producing Mo’s or between the Mo’s, 
thereby producing new Mo’s. 

® It should be also noted that, according to Spearman, apprehension may 
rover other material besides that presented in simple sentience. Other affections 
(e.g., pleasure, unplcasure, excitement, tranquillity, etc.) cognition, conation, 
•ppetiies and aversions, impulses, desires, wills, consent, satufaction, the “I” 
*1*® products of eduction are also apprehended. 

Op. eit., p. 343. 


diagram. 







Figure 71 

Spearman’s Complete Psychology 


This diagram indicates pretty well the mam outlines of Spear- 
man’s total doarine The lower part is analogous to the diagrams 
already drawn above for Structuralism and for Gestalt Psychology 
It presents Spearman’s “Formative psychology” The upper half 
indicates Spearman’s “individual psychology ” It symbolizes the 
manner m which the factors of s, c, o, w and g, deriving, as 
they do, from hereditary endowment (H) and previous training 
(T) contribute to the sequence of mental events depicted by the 
normative psychology Let us consider each of these parts of the 
diagram m more detail 
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Comparing the lower part of the diagram with those that we 
drew for Structuralism and Gestalt Psychology, it will be ob- 
served that there has been introduced a new mental event, L, to 
correspond to what Spearman calls merely “lived experiences.” 
Also there has been introduced a second Me to allow for the 
complications which must be supposed to arise out of the appli- 
cations and reapplications of the processes of “eduction.” Further, 
It IS to be observed that Spearmamsm, no more than Structuralism 
or Gestalt-ism, seems to present any account of when or how the 
mental contents go over into final responses. Finally, one last 
point as to the normative feature is to be noted. We have drawn 
the diagram to represent one single and specific S — R situa- 
tion, viz., Si-»Ri only. That is, we have not attempted to draw 
a sufficiently generalized diagram to allow for all possible S — » R 
connections. 

Consider now the upper half of the diagram, which is to repre- 
sent the individual-difference features of this system. H and T 
indicate the two independent variables, hereditary endowment 
and previous training. The fact that they have bars over them 
thus, H, T, Is to indicate that we here wish to represent the 
specific values which these variables have for some particular 
individual. Furtherjt is to be noted that we have indicated this 
particular H and T as producing (see upper sets of arrows), in 
this individual, specific amounts of the special factor Ji and of 
the general factors, g, c, o and «». That is, these specific amounts 
which are thus supposed to be in the given individual by virtue 
of his heredity and training are represented by the sizes of the 
upper row of small rectangles. The size of each of these upper 
rectangles indicates the amount of the factor in question which 
^0 given h^ividual is supposed to possess as a result of his 
H and his T. Thus, in the diagram as drawn, we have assumed 
that the individual in question had a relatively large dose of St 
and somewhat smaller doses of all the general factors, and espe- 
cially that he had quite a small dose of g. (We have not both- 
ered to represent the other specific factors St, Js, St, etc., since, by 
hypothesis, these will not enter into the particular performance 
here in question, i.e., Si--> Ri.) 

Next, it will be observed that lower down in the diagram we 
nave represented by a second row of rectangles: the amounts and 
places where j, and g may be supposed to enter into the actual 
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Si->Ri performance (For the sake of simplicity m drawing we 
have left out the indication of where the e, o and w may also be 
supposed to enter m and affect the actual performance ) As we 
have represented it, this performance is to be conceived 

as requiring relatively small amounts of the specific factor, su 
and relatively large amounts of the general factor, g The upper 
rectangles represent the funds from which the lower rectangles 
must be filled And in this case we have represented the given 
individual as possessing a Urge fund of Si but only a small fund 
of g, whereas the actual performance. Si— >Ri, we have repre- 
sented as requiring only a little of r, and a great deal of g Hence 
his performance is going to be relatively poor He hasn’t a big 
enough fund of g to provide the large amounts of g required by 
this particular Si Ri performance 

Finally, although Spearman himself has not been perhaps al- 
together clear on the point, we have suggested m the diagram 
that the Si is involved all along the line of the performance, 
whereas the g (and presumably also the r, o and w) are involved 
pnmarily m the higher, more central, or eductive steps only 
So much for Spearman’s complete psychology If the truth 
be told, we have presented it and the precedmgly considered 
systems of American Structuralism and Gestalt Psychology at 
length, partly because of their own intrinsic merits, but largely 
and much more because they would serve us well as a way of 
introducing the final summary of our own system 

9 Purposive Behaviorism— a Complete Psy- 
chology 

In Figure 72 we have drawn a diagram for Purposive Be- 
haviorism, which is analogous to that for Spearmanism, and should 
now, therefore, be fairly easily understood There are, however, 
several new features in it, which need elucidation 

First, it will be observed that m the upper right hand side 
of the diagram we have introduced a new independent variable P 
{initiating physiological state) And, descending from this through 
a succession of innate or acquired means end readinesses we have 
indicated a succession of Ds (demanded types of goal-object) In 
Purposive Behaviorism there is, in short, a fourth type of mde- 
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pendent cause of behavior. According to it the final behavior is 
a function, not only of S and of H and T, but also of the initiating 
physiological state, P, which may happen to be active at the 
moment. The organism responds to the given stimuli only, by 
virtue of an initiating physiological state which, given his innate 
or acquired means-end-readinesses, gives rise to demands, D 
(superordinate or subordinate)— -one or more of which leads him 
to respond to the given S as presenting an appropriate means- 
object. These depending demands control the whole line of the 
S— >R process. 
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It appears, m short, that whereas Stnicturahsm and Gestalt 
Psychology seemed to assume but one final type of cause under- 
lying behavior, viz, S, and Spearmanism added but two more, 

VIZ , H and T, Purposive Behaviorism finds, in all, four such ulti- 
mately independent causes of behavior, viz , S H T and P. 

Consider, next, the nature of the stimulus-response sequence 
as shown m the diagram From what has gone before m the 
preceding chapter this sequence, as here drawn, should 

be readily understood The principal point to note is that for the 
purposes of this illustration we have taken a case in which the 
first sign gestalt expectation arrived at is relatively uncertain 
The uncertainty leads the organism to break out into either an 
actual running back and-forth or a “behavior-adjustment” to such 
a running-back and forth And these actual or adjustmental “back- 
and-forths” we have symbolized by B/ As a result of this the 
organism reinforces its stimuli In the place of the original Si he 
achieves an improved S, And he thereby arrives at a new sign- 
gestalt-expectation And it appears then, finally, that the Oj of this 
latter is such as to be accepted as goal-object by one of the super- 
ordmaiely, ot subordmately, released demands The final actual 
behavior thereupon results Purposive Behaviorism thus explains, 
in terms of such demands, the final going off of the R — a matter 
that was left largely unconsidered by either Structuralism, Gestalt 
Psychology or Spearmanism 

Next, consider the matter of capacities It will be observed that, 
to avoid confusion, we have not attempted for the most part to 
draw the interconnecting arrows from the innate or acquired 
funds ’ represented at the top of the diagram and the actual 
operations of such factors indicated below in connection with the 
amial S — R. Tjetfocawnne. Tbn. rsn^ -n, -m Vne xitst; 

me (means end-capacity) It will be observed, further, that this 
drawing for the capacity-features of Purposive Behaviorism is 
somewhat analogous to that for Spearmanism That is, he and 
we both seem to accept about the same number of factors And 
a discriminating reader will observe a certain likeness between 
our d (discriminanda capacity) and m (manipulanda-capacity) 
and Spearman’s s’s (specific factors) Further our me (means- 
end capacity), r (retentmty), ct (consciousness-abihiy and idea- 
lion-ability) and cr (creativity) seem somewhat analogous to 
his g and other general factors (c, o and xv) At any rate, our 
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me, r, ct and cr are, like his g (c, o, and w)f relatively general 
and operative in some degree m al! types of performance Ac- 
cepting this similarity it must next be pointed out, however, that 
we would now wish to raise a criticism against both the Spearman 
doctrine of capacities and our own, as thus far outlined 

10. Criticism of the Capacity Doctrines of Both 
Spearmanism and Purposive Behaviorism 

The criticism now to be presented is twofold In the first place. 
It IS to be noted that both Spearmanism and our own Purposive 
Behaviorism, as thus far presented, have left out any real state- 
nient, or indication, of the laws whereby the “funds” of the 
capacity-factors in the various individuals actually derive from 
their respective heredities and past trainings This, of course, is 
not surprising, considering how little controlled evidence we have 
as yet as regards the independent effects of heredity and train- 
ing * But still It IS none the less quite evident that any acceptable 
theory of capacities should agree with the probabilities of genetics 
and training, and this, we now believe, the above proposed sets 
of factors do not do 

We turn to our second criticism It is to the effect that it now 
seems highly improbable from what we at present know of the 
laws of genetics and training, that the ultimate “funded” ca- 
pacities would turn out to be any such small number of inde- 
pendent affairs as are to be found in the lists which have been 
^^Sgested both by Spearman and by Purposive Behaviorism 
This IS a criticism which we owe directly to Dr Tryon® Accord- 
ing to him, a “highly multiple factor*’ theory is alone probable 
both in regard to the effects of heredity and the effects of training 
Only, if in the traits, as we actually measure them, there were a 
number of mutually independent and relatively minor units 
acting jointly, should we expect to get the smooth distribution 
curves for such traits that we do What seems probable is, there- 

Again, We should call attention to Dr Tiyon’s eipenments on the m- 
of maze-ability in rats ’ as the one hope for the immediate future w 
See above Chapter XXIII footnote 19 
^ C Tryon Multiple factors vs two factors as determiners of ability 
IMss to be published shortly ) R C Tryon so-called group factors as deter 
"imcrs of ability (Mss to be published shortly ) 
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fore, that, genetically, the organism’s behavior is due perhaps 
to some thousand or more independently segregating genetic 
factors, and further that the result of training is to overlay these 
genetic factors with innumerable further likewise minor units of 
habit in the way of specific detailed associations (sign-gestalt- 
readinesses and -expectations) This would then mean that the 
animal approaches any new problem not with just a few, neatly 
insulated, capacities such as discnminanda-capacity, manipulanda- 
capacity, means end capacity, reientivity, consciousness- and idea- 
tion-ability, and creativity, but rather with a multiplicity of very 
minor capacities which may add together m all sorts of compli- 
cated, varying, and overlapping ways to produce the actual dis- 
crimination, manipulation, means-end-successes 

Or, to revamp our theory m line with such a criticism, our 
final assumption as to the nature of capacities would be such 
that a finally acceptable picture for Purposive Behaviorism would 
take on more the form of Figure 73 
In place of the original d, m, me, r, ct, and cr as the immedi- 
ately provided genetic and training “funds” or endowments we 
would now substitute a tremendously numerous array of more 
unitary genetic and training fattors These very many genetic 
and training factors would contribute m various overlapping ways 
to d, m me, r, ct and cr, considered now solely as the immediate 
and specific “response-requirements ” Furthermore, it would now 
appear that each of these five types of “response requirements” 
may well be, after all, only approximately identical wilh itself 
in different responses or even in different aspects of one and the 
same response The terms discnminanda, manipulanda, means- 
end~capactty, etc , would thus, in the last analysis, be conceived 
as designating only roughly identical affairs Each response would 
involve its own relatively specific discrimination, manipulation, 
means-end processes These processes would be only roughly iden- 
tical on successive occasions or m successive parts of one and the 
same total response On each occasion, and in each place, they 
might well tap slightly different arrays of the innumerable under- 
lying genetic and training units*® 

So much for what is really a suggestion for the future 

W And m so far as they did tap slightly d fferent arrays the correUtvon be- 
tween two measurements for one of ibae capacities on two successive occasions 
would prove something less than amty 
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II. Conclusion 

Finally, we can now, on a basis of all the above, summarize 
the causal and explanatory vanables and their interrelations as 
assumed by Purposive Behaviorism in the following statements 

(1) The ultimately independent causes of behavior are four, 
VIZ., stimuli, heredity, past training, and momentary initiating 
physiological states (S, H, T, and P) 

(2) Intervening between these “ultimate causes” of behavior 
and behavior itself there arc a set of intermediate variables which, 
for convenience, may be called the behavior determinants 

(3) These behavior determinants are to be subdivided into 
four sub groups 

(a) Capacities considered as ultimate genetic and training fac- 
tors in the individual These are of the nature of innate and 
acquired “funds” and arc, it would seem, “very many” m 
number, and each relatively minor in character 

(b) Capacities considered as the “immediate response require- 
ments,” or needs, of actual S->R sequences These, it 
would seem, probably vary from occasion to occasion, and 
hence can be only roughly identified and sorted out under 
such general headings as such and such discriminanda ca- 
pacity, such and such manipulanda-capacity, such and such 
a means end-capacity, such and such retentivity, such and- 
such consciousness- and ideation ability, such and such 
creativity 

(c) The immanent purposive and cognitive determinants, 
which he in the very warp and woof of the S — ^ R sequence, 
viz., demands, means end readinesses, discriminanda- and 
mantpulanda expectations, means-end expectations, (sign- 
gtstalt-expcclations) 

(d) A unique sort of substitute for, or rather interregnum, in 
ordinary “practical” behaviors, viz., the back and forth be- 
haMors, and the back and forth behavior adjustments 
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Chapter XXV 

SUMMARY AND CONCLUSIONS FOR PSYCHOLOGISTS 
AND PHILOSOPHERS 

I. The Variables 

O UR system has been presented It conceives mental 
processes as functional variables intervening between 
stimuli, initiating physiological states, and the general 
heredity and past training of the organism, on the one hand, and 
final resulting responses, on the other These intervening variables 
It defines as behavior-determinants And these behavior-determi- 
nants It subdivides further into (i) immanent purposive and 
cognitive determinants, (a) capacities and (3) behavior-adjust- 
ments All three of these types of determinant are to be discov- 
ered, m the last analysis, by behavior experiments They have 
to be inferred “back” from behavior They are precipitated out 
from the empirical correlations which can be observed between 
specific stimuli and initiating physiological states, on the one hand, 
and specific resultant acts, on the other They are to behavior as 
electrons, waves, or whatever it may be, are to the happenings in 
inorganic matter There is nothing private or “mentahstic” about 
them They are pragmatically conceived, objective variables the 
concepts of which can be altered and changed as proves most 
useful They are not the dictates of any incontrovertible moments 
of immediacy 

We must finally bnng out, however, certain general charac- 
teristics of the system which, though implied m all the foregoing, 
have not, perhaps, been suffiaently stressed 

2 Purposive Behaviorism Concerns Itself with 
Docile Behavior Only 

The first of these general characteristics to be emphasized 
is the fact that this system concerns itself with, and is valid for, 

414 
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docile behavior only This point is implicit in all the preceding, 
and needs only a little reiteration It has been implied through- 
out that, only in so far as behavior is docile, can it be said to 
be purposive and cognitive It is only docile behavior which can 
be examined for immanent sign-gcstalts and hierarchies of de- 
mands In so far as behavior is not docile, but goes off willy 
nilly by virtue of invariable reflex stimulus-response connections, 
a description of it m terms of immanent sign-gestalt-readinesses 
and -expectations and hierarchies of demands, and the like, would 
be both silly and meaningless 

The empirical question, therefore, arises with regard to each 
Species as to in what degree its acts are docile or in what degree 
they are reflex And the answer to this empirical question is, of 
Course, as yet far from completely known The lower the organ- 
ism, or the more internal and physiological the response, the 
^ore likely, it would seem, that a given act is non-docile, 1 e , 
of a purely reflex or tropistic variety But many more observa- 
tions need to be made There is some evidence of learning, or at 
any rate of modifiability, the exact nature of which needs further 
analysis, even m protozoa,* not to mention earthworms ® and the 
lower insects ® 

3 The Roles of Physiology and Neurology 

The other general characteristic of the present system which 
needs perhaps to be further emphasized concerns the relation of 
purposive behaviorism to physiology and neurology In how far 
are we, as mere psychologists— i e , mere purposive behavionsts 
■ interested in, and dependent upon a knowledge of the under- 
lying neurology and physiology of behavior^ Inasmuch as the 
nltimate ends of all behavior are, we assume, the physiological 
states of disturbance and quiescence, we are necessarily interested 
m discovering and listing, if we can, these ultimate types of physi- 
ological disturbance and quiescence And m so far as the imma- 
nent determinants, the capacities and the behavior-adjustments, 
*C{ H S Jennings Behavior of the Lower Organvms (New York, The Co- 
Press 1906) 170-179 

Cl R Yerkes, The intelligence of earthworms / Bekav , J9 * 

*' 33 * 352 , 

J E- Wodscdalck, Formation of associations in the may fly nymp s, 
‘^^P^ottnia Interpunctata (Say),/ Antn Behav, 1912 * »9 
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are ultimately dependent upon matters of neurology, we are like- 
wise interested m all that the most advanced work can tell us 
about such neurology 

But, first and foremost, and this is a point which it is im- 
portant to stress, our task, as psychologists, is the collecting and 
ordering of the molar behavior facts per se And this task can, in 
large part, be performed in relative ignorance of both physiology 
and neurology Our task is to find out the behavior facts and 
the appetite and the aversion facts which are to be explained, 
before attempting too much explanation Let us not, in short, be 
misled, as we believe many of the simple stimulus-response 
psychologists of the immediate past have been, into substituting 
inadequate and, if Lashley* and Franz® and Coghill* be cor- 
rect, arrantly erroneous, neurological explanations in place of a 
direct and adequate account and systematization of the immediate 
behavior data themselves Behavior is a stimulus response affair. 
But It IS not for that reason a simple aggregation of mere reflexes 

K S Lashley, £rcm Mtehanunt and InttUtience (Chicago, Chicago 
Ubw Press 1919I 186 

— Basic neural mechaoisms m behavior, Psychol Rev, 1930, 37, 
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•SI Frani, On the function of the cerebrum the frontal lobes in relation 
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Physiol 190a 8, 1 aa 

'■ ■ On the functions of the cerebrum the frontal lobes, Arch 

Psychol, 1907, t, No a 

■ On the functions of the cerebrum concerning the lateral por- 
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as a premature neurologizing misled the early behaviorists into 
supposing. Furthermore, these early behaviorists were distracted 
from honestly and open-mindedly continuing to observe the be- 
havior facts at their own truly behavioristic (i.e., molar) level. 
They were misled when, for example, they were observing the 
behavior of a rat in a maze, into seeing it as simply, and as pos- 
sessing as few hesitations and hitches, as though It were the 
action of a simple billiard ball caroming on a pool table. 


4. Relation to Other Systems 

As our next quesuon, let us consider the affinities of the pres- 
ent system to other psychological systems. Ours we have called 
a Purposive Behaviorism. And this name summarizes at once two 
of its affinities; viz., that with purposivism and that with behavior- 
ism. But it has, of course, a third affinity which we were unable 
to include in the title; viz., that with Gestalt Psychology. Let us 
hriefly summarize each of these three relationships. We begin with 
the relation to behaviorism. 


S* Wherein the Present System Is a Behaviorism 

By way of Introduction to the question of the relations of the 
present system to behaviorism, we may recall McDougall s enter- 
taining division of all behaviorists into Strict Behaviorists, Near 
behaviorists, and Purposive Behaviorists' As has been remarked 
the present system owes its title to McDougall and falls into the 
last category; and our question becomes: Wherein does a pur 
posive behaviorism differ from a strict behaviorism? A Purposive 
Behaviorism agrees with a strict behaviorism in asserting that 
organisms, their behavior and the environmental and organic con 
ditions which induce the latter, are all that there is to ^ J 
It differs from a strict behaviorism such as that of atson, 


MV. McDouEall, Men or Robots? I and II, Psyckoto^s of W (Worcester, 
Mass., Qarlc Umv. Press, 1916). 

• Examine especially: , n 1 » /xt^ 

J. B. Watson. Bekawor—An Introivction to Comparative Psycholosy (New 
York, Henry Holt and Company, 1914). .... x » . 

- An attempted formulation of the scope of behavior psychology, 
Psyekot. Pev., 1917. *4. 3*9-35*- 
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Weiss’ or of Meyer^“— in that for a purposive behaviorism 
behavior qua molar has characteristic descriptive properties 
all its own. For us, behavior has emergent patterns and meanings 
which are other than the patterns and meanings of the gland secre- 
tions and muscle contractions which underlie it, though no doubt 
they are completely dependent upon the latter. For a Purposive 
Behaviorism, behavior, as we have seen, is purposive, cognitive, 
and molar, i e , “gestalted.” Purposive Behaviorism is a molar, not 
a molecular, behaviorism, but it is none the less a behaviorism. 
Stimuli and responses and the behavior-determinants of responses 
are all that It finds to study. 


J E Watson, from the Standptnnt of a BrJiavtonjC (Philadel- 

phia, J B Lippmcott Company, 1924), 2d ed 1930 
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Psyckiat, 1926, X 5 , 185-204 

— ■ — — Bxhawonsffl. (New ‘yotk. People’s Insvlt Publ Co, W. W. 
Norton and Company, 1930). 
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psychology, / Phil , Psychol , etc , 1919, i6, 626.634 

■ Behavior and the central nervous system, Psychol Rev, 1922, 

329-342 
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Bev, 1925, 32, 83-87 ' 
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6. Wherein the Present System Is a Gestalt-ism 

Next, it may be asked in how far the present system, asserting 
as it does that behavior has meaning, is molar, and does not 
break up into atomistically defined reflex units, is a Gestalt 
Psychology. Undoubtedly, the final answer to this second ques- 
tion must be stated by the Gestalt Psychologists themselves. What 
is to be admitted as a brand of Gestalt Psychology, the Gestalt- 
ists themselves, in the last analysis, alone can say. We, however, 
it should be noted, would be proud to be admitted to their fold. 
There are certain features of our system, however, which in all 
honesty and fairness should be brought to the Gestalt-ists* at- 
tention as possible blemishes, which may unfit us, in their eyes, 
for being enclosed in their exclusive corral. 

^ A first such blemish will consist, perhaps, in our emphasis upon 
inference back from behavior and stimuli as the way to get at 
mind, rather than by introspection. But this difference from 
what would seem their point of view may well be more a matter 
of terminology and historical accident than anything fundamental 
and logical. The Gestalt Psychologists began life as orthodox 
mentalists and Introspectionists. They started, that is, with the 
notion of mental phenomena as immediate introspective givens 
(Kohler’s “direct experience” **). And, although they have thrown 
an atomistic description of this immediately mental overboard, 
they often seem to have retained mentalistically conceived 
Bcstalts, and along with the latter a psychophysical parallelism 
ettteen these introspectively given **mental” gestalts, on the 
®nc hand, and physical, neurological gestalts, on the other. It 
IS possible, however, that such an inference accords more with 
mcir words than their sense. We, on the other hand, starting life 
** Crass stimulus-response bchaviorists, who saw, to begin with, 
nothing between stimulus and response but neurology, have come 
y gradually, and perforce by much travail, to the concept of 
? i^oiivcly defined capacities, immanent determinants and be- 
oavior-adjustmcnts. But it may well be that our emphasis on 
f determinants rather than upon “direct experiences is 

nt a hangover from our initial crassness. It may be that our 

York, Horace UvcriElit. >9**9)- 
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capacities, immanent determinants and behavior-adjustments and 
their directly experienced gestalts will, m the end, turn out to 
have one and the same final, methodological and metaphysical 

status L k 

The second feature of our system which may, perhaps, be ab- 
horrent to true Gestalt-ists is that we have included among these 
determining variables not only the immanent sign-gestalts and 
the behavior-adjustments but also (a) a variety of preceding 
determinants, viz, capacities and (b) a senes of arMil‘$zed varia- 
bles within the sign gestalts, viz, means end-readmesses and 
means end expectations, and discriminanda and mampulanda- 
readmesses and -expectations 

That is, we have found it necessary, for purposes of discourse 
and prediction, to look behind and ivtthin the gestalts to inde- 
pendently distinguishable variables to be treated as the deter- 
miners and components of such gestalts These “behind variables” 
and “within variables” do not, of course, ever occur and operate in 
insulation one from another, i e , outside of the sign gestalt wholes 
But they can and must, none the less, be torn and analyzed out 
for the purposes of discourse and of predictive science'® Now, 
such tearing apart and out often appears abhorrent to the Gestalt 
Psychologists However, here again, the difference is probably 
one more of words than of meaning The Gestalt ists themselves 
really have their own part variables— their figures vs grounds, 
their contours, their accents, etc., etc What the Gestalt Psychol- 
ogists have, in fact, really been contending against seems not so 
much analysis pet sc, but what they conceive to have been the 
incorrect and erroneous analyses of their predecessors ” So that 
the final question becomes rather in how far the ‘ behind-vari- 
**Cf J Loewenberg Arc relatioas cffablc* / Pkilos 1930 V], 309-319 also 
Pre-analytical and poswnalytjcal dau J PAJoj 1927 84, 5 14 Loewenberg 
has strikingly pointed out the Imeamenia and the difhculties of this situation 
Vtz., that data and relations as they actually function in behavior (ic, as pie- 
analytical) have an interfusing interpenetrating character which is necessarily 
falsiSed as soon as for the purpKcs of discourse and of science (i e as post 
analyticaF) they arc torn out and analyzed But this situation does not thereby 
condemn all such tearing apart as illegitimate and to be eschewed However 
fiUifying analyia may be rt has to U done and inevitably u done for the 
purposes of all description and predictioii 

« See m this connection, W Kohler An Aspect of Gestalt Psychology, Pry 
ehotogtes of t^-’S (IVorcester Mass Qark Univ Press 1926) 163 195 Cf 
also \V Kehler, Gestalt Psychology (New York, Horace Liveright 19J9), 
183 183 
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ables” and the “within-vanables,” which we find, are or are not 
translatable into the contours, accents, groupings, etc , of Gestalt 
Psychology Here again we must leave the issue for the future 
to decide 

Finally, the third possible blemish, from the Gestalt point of 
View, which may leave us as mere maverick outsiders, is our 
emphasis on the purposive structure of all gestalts — though in the 
hght of Lewm’s construance of purposive concepts to gestalt 
ends,** this should hardly prove a final difficulty For it is again 
to be emphasized that all gestalts are for us sign-gestalts — and 
sll relations, m the last analysis, means-end-relations Types of 
organization of the environmental field are for us always held 
together by, threaded upon, means-end-strands Up and down, 
^'ght and left, good and bad, near and far, figure and ground, are 
for us ultimately but means-end affairs 


7 Wherein the Present System Is a Purposivism 

^Ve turn now to a consideration of the third affinity of the 
present system, viz, its relationship to a thorough-going pur- 
posivism, such, for example, as McDougalFs McDougalPs psy- 
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chology, called by him a “hormic’* psychology, bases all be- 
havior and all mental activity of whatever sort upon the function- 
ing of certain fundamental “mstincts” Now it is obvious that 
McDougall’s “instincts” are m many ways similar to what we 
have called the appetites and aversions It must be emphasized, 
however, that whereas, for McDougall, the hormic drives, and 
their dependent purposes and cognitions, which are resident in the 
instincts, seem to be in the last analysis, mentalistic, introspec- 
tively defined affairs for us, they are, as has been emphasized per- 
haps ad nauseam, but functionally defined entities— <iuite objec- 
tive variables invented to be inserted into the objectively definable 
equations which exist between stimuli on the one side and re- 


sponses on the other Thus, whereas for McDougall the objective 
behavior facts of purpose and cognition are a mere external testi- 
mony — a testimony to a probably ultimate dualism in nature — a 
testimony to the fact that mmd is somehow, in some degree, meta- 
physically other than body— for us, these same facts of purpose 
and cognition are btt an expression of certain very complex activi- 
ties in organic bodies 


Our purposivism is, in short, not a fundamental or metaphysi- 
cal purposivism The purposes we have been talking about were 
purely objectively determined entities In discovering purposes 
(an cognitions) in organisms, we have been asserting nothing 
about the ultimate texture of the universe We have been neither 
asserting nor denying that there is some fundamental purpose (or 
mind) running through all nature 

And, even should it finally turn out, on a basis of further experi- 
ments, t at t ere is for the behavior of organisms, just as for the 
e avior o e ectrons, some principle of ultimate indeterminateness 
(1 e , a kind of Heisenberg's uncertainty principle), this need not 
lead us assume or suppose any metaphysically “other” as 
•butting m to the course of organic nature The finding of such 
an uncertainty principle would, to be sure, mean impoLnt and 
exciting things It would mean that we must talk in terms of prob- 
abilities, of siatisucal averages, rather than m terms of unique in- 

Pnnc^fU: (London Arnold 19*0) p 2^ “ U, Data and Fxrst 

«In hu latest sutement of ha positm {Psycholoeus of 1030 pp 34 3 S) 
be seems to weaken a bit and to tCEsest that nn ' j 1 ti 

u mvolvd m h«, hora.,c p.ycholo^ 
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lividual cases. It would not mean, or at any rate would not need 
^0 mean, however, any metaphysical bifurcation or dualism any 
breakdown in the possibility of final deterministic, descriptions 
per se. 

In a word, the fact of purpose, as we conceive it, is an objective 
fact. It is the fact that behavior is docile relative to objectively 
determinable ends. Our psychology is a purposivism; but it is an 
objective, behavioristic purposivism, not a mentalistic one.^® 


8. Apologia to Philosophers and a List of 
Questions 


The above considered questions of purpose, and of the degree to 
which our system does or does not imply a final teleology, obvi- 


ously begin to trespass upon the interests of the philosophers. So 
fiiat for having raised these questions and for proceeding to raise 
now certain even more distinctly philosophical questions, we hcr^ 
with offer an apology. Indeed, what wc are now about to say will 

have " * . — . 1 _ J !*, ...tit eitnnftQft 


«ucr an apology, indeed, what wc are now auuuu iw 
have a double temerity. For, on the one hand, it will suppose 
that the account of mind given in the preceding pages has sura- 
^ent verisimilitude, or at least novelty, to be of interest to the 
true philosopher. And, on the other hand, it will suppose that we, 

Ilifr** t « . . 1 i._* »ro are 


'•uc pniiosopher. And, on the other hand, it will suppose luau 
hicre purposive behaviorists, mere psychologists that we arc, are 
sufficiently c''-* — *-1 .NK;ir.enn}iv to be able 


•“/' conversant with the problems of philosophy to be ab e 
to point out to the truly philosophically-minded the significant im- 
P lotions of our account. Both suppositions are temerarious.^ ^ 

It must be emphasized, however, that nothing bumptious is in- 
ten ed. Wc are presenting here no dogmatic assertions, either t at 
system propounded in the foregoing pages is true or, even if it 
"■etc, that we are herewith correctly deducing its wider implica- 
* b a a ilbllng of the : 


r systemi of Perry and Woodworth, and only a fint 

Cf n McDougall. p fc 
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tions Rather, all we are attempting is to direct a senes of Ques- 
tions toward some friendly philosopher We are asking him ts 
not this the sort of thing we have been implying^ And, if it is, do 
not this and these farther things follow from it'’” 

Indeed it appears to ns that there are probably some four 
fundamental philosophical issues raised by the preceding account. 
Putting these into question form, they would read (a) What is 
the doctrine as to the ultimate methodology and status of science 
which we have been adopting^ (b) What have we done with “raw 
feels (c) What is the relation between the immanent cognitive 
determinants and behavior adjustments, as we have assumed 
them, and “outside” reality — i e , what is the epistemological 
status and function of such immanent determinants and behavior 
adjustments^ (d) What finally follows m our system as to the 
metaphysical status of “outside” reality^ 

9 Methodology and Status of Science 

In the building up of the present system we have attempted to 
do for psychological phenomena what the other sciences have done 
for physical phenomena We have attempted to reduce the former 
to a series of functional relationships by virtue of which it is 
possible to predict and control In place of the concrete, but in- 
effable, richness of real experience, as it comes, i e , of our hopes, 
our feelings, our images, our thoughts — we have substituted a 
barren and “unfelt” array of functionally defined immanent de- 
terminants and behavior-adjustments As scientists, we started 
with real, rich, immediate experience but, in the interests of pre- 
diction and control, we have ended up with demands, means-end- 
readinesses, sign gestalt expectations and the rest 
But this distortion and emasculation of the realities of immedi- 
ate experience is, we should suppose, no more violent and repulsive 
than that which is pursued by the physicist or the chemist These 
thinkers likewise start with rich, concrete realities— chairs, tables, 
clocks, dye stuffs But, m the interests of prediction and control, 
they end with electrons and protons, or is it waves^ All science 
necessarily presents, it seems to us, but a map and picture of 
reality If it were to present reality in us whole concreteness, 
sacnce would be not a map but a complete replica of reality And 
then It would lose its usefulness For it would have to cover as 
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niany pages as does life itself; it would no longer serve as a brief 
and a handbook. One of the first requisites of a science is, in short, 
that it be a map, i.e., a short-hand for finding one^s way about 
from one moment of reality to the next — that it be a symbolic 
compendium by means of which to predict and control. 

But to what does this lead in the way of an ultimate doctrine 
concerning the metaphysical status of science? Our account of 
mind is, we hold, a map-account. And so also is the physicist s 
account of matter. Furthermore, our map is one which relatively 
easily fits on to and complements the physicist’s. Both maps aban- 
don qualia^ raw feels, or whatever else one wishes to call them, 
and are left only with functionally defined quantities electrons, 
Waves, or whatever It may be on the one hand, and capacities, 
immanent determinants, and behavior-adjustments, on the other. 
Now such a procedure, such an abandonment of the qualities o 
^perlence per se, for functionally defined quantities seems to 
i'l^ply the type of metaphysics which is known as naturalism. 

Ours does, however, perhaps differ from a true naturalism in 
that we admit and stress the fact that naturalism is truncated— 
jhat it does present a map-account only. If ours is a naturalism, it 
« a naturalism plus. For it includes the frank acknowledgment 
that naturalism leaves something out. We are here, it would s«m, 
adopting a position similar to that proposed by Pepper.*® For, 
according to Pepper, every type of metaphysics — realism, natura 
>sm, idealism, or mysticism — is essentially an attempt to expand 
some single projection or attitude — some single way of mapping, 

projecting reality, some root-metaphor — into a single all-mc u 
'‘VC system—and then to believe in that system as God s last 
'^’ord. And, as he points out, each such attempt, while successful 
"■ithin certain limits, is necessarily doomed to final incompete- 
nts. Each system will have, however, a certain usefulness and 
•'icccss within the narrow direction of interests w'hich ea s o 
lU original formulation. 

Naturalism is the type of metaphysics which takes tlic caturcs 
of prediction and control as all-important. And we are a^dopting 
'he natutalistlc position, but we are going further and admitting 

Pepper that it is only a map. We tend, however, it may be 
'"•“'fd, to dilTcr from Pepper in that we believe the naturalistic 
Calrwin. Studies in ih' rroMe™ of rcljlswi. 

Cd.f. /•*!./ 1930, x3, 7js9S. 
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map to be the only map The other maps, 1 e , mysticism, idealism, 
etc , seem to us to be not maps but poems They are momentary 
attitudes, not expandable into complete maps Prediction and 
control are of the very essence of “mappishness ” 


10 The Status of Raw Feels 

We turn now to the second question — that of the status of the 
raw feels The answer has been implied in what has just been 
said Raw feels” are our naturalistic “map-name” for a side of 
mind which our map then ignores, or reduces to impotency But, 
It may be asked, having thus reduced the nchness of immediate 
reality to mere “raw feels,” what more specifically (to mix our 
gures) IS the precise scrap-heap into which our map then chucks 
such raw feels”> This question, given our presuppositions, is 
really inconsequential, and so also will be any answer to it We 
may, however, amuse ourselves by suggesting what some of the 
various alternative scrap heaps might be 

“M'nded that ‘raw feds’ 
scentific wiU-of-the-wisps 

them IS to retnif ° ““ ”'*‘"8 A hnal question concerning 

This’ thn I 'A"8“A8e of the street, “Aw, forget it” 

Lewi’s "nfsayr P"'> "'“S to be the answer of 

peZnc? [lefiu^ raw?edd "> «- 

divergence in discrimination and detected through 

to handle Because such diff is a notion very difficult 

effable WeSave nol^±''"5' 

or behavior could discrimiLte® And^rdX'’® 

guage or behavior could convey is bfr which no lan- 

as good as non-existent But^ this consU“" 

enforce the fact that the assumnf,™ t ^ , ““’y A'rves to 

mediate experience is unnecessary {nl ‘■““'"Atively identical im- 

panr, 19U]) Our own opinion would be ihaV»n«C “ ^Pplcton and Com- 
posive map (m Muniietbcrgs sense) is reallv a ? u ‘V * complete pur. 

«Cf C I Lew« M^lndtken'or^/dnm^ 

Sons, 1929) Especully Chapter IV York, Charles Scribner’s 
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— that it is germane at all only so far as it affects that pattern of 
relationships here called the concept. ^ • j* m 

“The orJy reason that the possibility of such ineffable indmd- 
tial difference of immediacy is not altogether meaningless, is that 
we have interests which pass beyond those of cognition. Inte^sts 
such as those of appreciation, sympathy, love, concern the abso- 
lute identity and quality as immediate of other experience 
pur own. Esthetics, ethics, and religion are concerned with such 
interests, which transcend those of action and of knowledge, as 
that term has here been used.” ** 


Scrap~Heap ^2. Second, it may be answered that a more 
reasonable assumption is to assume some sort of consistent cor- 
relation between raw feels and correlated Immanent determinants 
"~~so that, in so far as the determinants operating in one individ- 
ual seem to approximate those in another individual, the raw 
feels of the first may be said at least to approximate those of the 
second. When, that is, two individuals agree, in their immanent 
emands, means-end-readinesses, discriminanda- and manlpu- 
anda-expectadons, etc., their corresponding raw feels are to be 
assumed also to agree. It is to be noted, however, that for all the 
of non-agreement, and these far outweigh in number those 
® ^Srcement, no absolute inference from the one individual s raw 
^cls to those of the other can be made. The best that can e 
one is to guess or approximate. But as our own raw feels have 
y hypothesis been reduced in our map to impotency, this per 
aps makes no difference.** 

Scrap-Heap Finally, however, still a third answer has 
been suggested. Raw feels may be the way physical realities are 
intrinsically, i.e., in and for themselves. Bertrand Russell be- 
“eves that experienced qualities are the intrinsic nature of a ner- 
'"ons process. E. B. Holt, on the other hand, argues that qualities 
intrinsic nature of those environmental objects to ^ 
organism responds. The former position is near to that whicft 
** traditionally called “pan-psychism”; the latter is the aim o 

neo-realism.*’ 


? relationship between the intrinsic orders (our 
) «nd the immediate qtulia tbcmscU'es (our raw y 

D. W. Prall, ^stkrtic /udgment (New -iork, noma. X. 

C- Waiiaras for thU description ol the nco-realuts 
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1 1 The Relation between the Cognitive Determinants 
and Outside Reality 

We turn now to the third question, the traditional epistemologi- 
cal issue as to the relation between idea and thing It is the issue 
as to duality or oneness m the knowing situation Are idea and 
object known numerically one or two^ And, if the former, how 
are they ever distinguished between^ And if the latter, how is 
veridical knowledge ever possible^’* 

Our first answer will be to declare that obviously, in terms of 
our system, idea and object known are two It is clear that dis- 
criminanda-, manipulanda-, and means end readinesses and -ex- 
pectations are logically, and usually also temporally, prior to the 
realities which would verify them or, in cases of error, fail to verify 
them Discriminanda , manipulanda , and means-end readinesses 
and -cxpeaations assert moments and successions of hypothetic- 
ally, or actually, possible discriminanda , manipulanda-, and 
means en enjoyments Discriminanda enjoyments, manipulanda- 
enjoyments, and means end enjoyments are the objects asserted, 
1 e , known^orrecily or mcorrecUy— by these corresponding im- 
manent readraesses and expectations Our doctrine is therefore, m 
this degree, an epistemological dualism 

It ‘ 1 ”' ‘“'u 'ven though It be a dualism, 
!d or '"‘'"'I verification of the 

thinc For ^ *firect comparing of the idea and the 

*1'''"”®’ '•l' « the moment of its 


occurrence, also comes inside the 


oreanism Tt »,« .l , '' or periphery of the 

Our doctrme\s nor T, fundamentally external 

cal dualism even th t ^ transcendentalism or a metaphysi- 

But oeThaos , if 'f dualism 

•out perhaps it will clanfy this lacn- l 

specific Our doctrine really suppLs wo 
moment or ‘knowing’ situation^^r a 7 ,/ ° knowing - 

or an expectational moment, and (2) a terilTT'^ (readiness) 
the former, idea and thing a^ obviously tw^a " r 

ludgmeut), on the one hfnd, and “hif; 

the reUlioa of ideas and rJSKy ducuss on of 
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of a support for that expectation (or judgment) on the other. In 
the latter, idea fuses into and is either actually supported,^ or not 
supported, by thing. In this latter moment, the expectation (or 
judgment), if correct, fits on to and fuses with its support. And 
here, when the knowledge is correct, idea and thing become one. 

This seems to be the situation which Professor G. P- Adams, 
from a point of view predominantly introspective, describes as the 
claim-making character of an idea.*^ A claim must trade on 
credit,” until “direct possession replaces the mere idea. We turn 
to the last question. 


12. What Is the Metaphysical Status of Outside 
Reality? 

Objects, it now appears from the above discussion, are known, 
in the last analysis, only In their guise as possible behavior-sup- 
ports for the given organism. The lower animals and men now 
the world only for the purposes of behaving to it. If the uni 
verse has characters other than dlscriminanda- manipulanda- ^ 
yneans-end-relations, relative to human beings or sub-human e- 
•ngs, these other characters will never be known. Physics an our 
own purposive behaviorism are but the most generalized sets ot 
cbavior-support-characters which wc, men, have ascribed to t e 
external world. 

Physics has been created by us men when we have tried to 
abstract from as many as possible of the immediacies o speci c 
concrete behavioral situations. The stimulus-object, as physics 
describes it, is made of those most abstract disenmmanda- 
nianipulanda- and means-end-characters which men have attri 
oted to it, when they have tried to conceive it as the suppo 
Or all possible behaviors, independent of the particular, speci 
^nsory and motor and appctiuonal conditions of the rnoment 
ysics seeks to describe the external object with re ation no 
to immediate momentary adjustments and nc^s 00^^^ 
v-nh relation to all possible adjustments and needs. The P 
object is described in terms of those very abstracted support-char- 
left in the external world when men have sought to describe 
^respectively of whether they xvcrc blind or seeing, whetner 

Idcjs ii Icnowing and willinB, Univ. Ca!if. PhSot , 19 
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they had hands or wings or claws, whether they were in reality 
men or merely pelicans or rats, whether they were hungry or 
thirsty or lustful. 

Psychology, on the other hand, gives an account of the external 
world which has been created by men when at a higher, i.e., less 
analyzed, level they have sought to describe the external object in 
terms of the ways in which it evokes specific, particular, concrete, 
sensory motor adjustments in them and in the lower animals. For 
the purposes of a behavioral psychology the stimulus-object, as 
physics describes it, becomes thus the “source” of the dlscrim- 


inanda- manipulanda- and the means-end-supports, which the 
given organism In some concrete sensory motor situation or set of 
situations expects and finds— or perhaps fails to find. 

Finally, however, it is to be emphasized that in the case of 
physics human knowledge of the external object is still limited 
and conditioned by a son of distillation from all human be- 
havioral needs and capacities. Even physics' account of the ex- 
terna world IS, in the last analysis, an ultimately, though very 
abstracted, behavioral account. For all knowledge of the universe 
IS always strained through the behavior-needs and the behavior- 
organisms who am gatharing that 
rivan knowledge is “true” which “works,” 

canacitipl chavior-necds and the particular behavior- 

Phvsics and ^ of Organism gathering such knowledge. 

manreond /^TTu^’''?’™"™ *=^ofore, but hu- 

manly conditioned, behavioral” maps. 

assl”rtlnT!.“re fk the philosopher-that we are 

human knowled.””'’ “ For we are asserting that all 

o^L or^ f ’ ■ PO^POsive behaviorism and 

our own present remarks, arc but a t j f • j l 

human behavioral needs and huLn Iw “ ’ “ 
side reality is for ns human beingT^nt 1^1,° t' 

cal neeH <5 r • j u i. • Which our limited biologi- 
cal nceas and our limned behavioral canarin^tt * u c i, 

oiitiiHf I,— t 1 ‘ capacitics find it to be. Such 

gross, concrete, macrosco’pic discriSnanL"''^m' chameters, i.e^, 

rnranl““"’t1'V' immelardy behav- 

ing and another set of characters, i.e., minute microscLic dis- 

Z'rons o'rotr-'r “““t >i-lations-tlose of 

electrons, protons (or is it waves)_when we are trying to behave 
very abstractly and very disinterestedly. 
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But what outside reality may be, in and for itself, abstracted 
from all human behavioral needs and all human behavioral capac- 
ities, we do not, cannot, and need not know. 
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^Section. The term affection may be applied to those organic or 
other sensauons which according to the doctrine of this treatise 
institute one of the three constitutive features of the simple 
feelings {q.v.) of pleasantness and unpleasantness. ^ 
Appetites, The appetites and the aversions (7.1^.) constitute the 
two classes of fundamental drives underlying all behavior. 

An appetite arises out of a cyclically appearing, metaboU- 
^lly conditioned, initiating physiological state, or excitement 
W*v.)* And it consists in a resultant demand for a certain com- 
plementaiy type of physiological quiescence ,pltts n set 

partly innate, partly acquired, more or less definite, means- 
end-rcadinesses (q.tf.) as to the types of means-objects and 
to be had commerce-with (7.V.) in order to reach 
demanded quiescence. Typical appetites arc hunger ana 


suggested list of the other human appetites see Chapter 

p- 288, . . 

aversions and the appetites (g.v.) constitute the 
classes of fundamental drives underlying all behavior. ^ 
An aversion is to be conceived as arising out of an initiating 
physiological state or excitement (q.v.) caused by a certain 
ual or “threatened” physiological disturbance 
pfcsscs Itself as a demand to get from, or to avoid, this actual 
/ disturbance plus a set of mcans-end-readinesses 

'jnore or less definite, partly innate and partly acquired; 
/_ 'f'®, types of mcans-oDjccis to be had commerce-with 

in’ *;,2ud the types of subordinate goal-object to be avoided 
to get from and to avoid the given finally defining 
PV'JoIogjcal disturbance. , . 

frip^t^l? aversions are fright and pugnacity. In the case of 
ultimately being-avoided physiological disturbance is 
of pugnacity it is blockage. . 

^ goal-object (7.V.) which is to be pt from. 
bjct‘?^4 fonjoour. The process of “sampling^ by 
aliprn ^^'fo^h” in front of environmental objects. 
be I" or as succcdcnis. This running-back-and-forth rnav 

tij-,. 27.^ with respea to environmental objects then a 

*cnsorially present. In this case it is to be “csg- 
mere awareness (q,v.). Or it may be m the fo^ ® 

bchavtor-adjusimcnis (7.V.) and be rclauve to environ- 
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frequently espoused by Watson, Weiss and Meyer. Opposed^ to 
such a molecular conception stands the molar conception 
adopted in this treatise. (See Behavior qua molar.) 
oehayiorism. Any type of psychology which, in contrast to men- 
talism, holds that “mental events” in animals and human beings 
for the purposes of science, be characterized most success- 
fully in terms wholly of the ways in which they function to 
pFMuce actual or probable behavior. 

f Behaviorism, the specific brand of behaviorism de- 

t k this treatise, asserts that these “mental events” are 
to be described further as a set of intermediating variables, 
immanent determinants” {q.v.) and behavior-adjustments 
which intermediate in the behavior-equation between en- 
|[°^^^^tal stimuli and initiating physiological states on^ the 
e hand and the finally resulting behavior or behavior-adjust- 
^ ments. on the other. 

*°^^^~^^Pports. Characters in the environment required by 
/ order that they may go off without disruption 

inanH , ^P^cfhcally behavior-supports divide into discrim- 
manipulanda (q-v.)j and means-end-relations 

di^pJl^'^'^f'SUpports are the discriminable, manipulable, and 
Derm:» L characters of the environment which 

The complete themselves, 

stimuli ^ given behavior-act requires in addition to 
to sun ft, actual appropriate environmental contacts 

^oiual Behavior cannot go off in vacuo, it rests upon 

niotor and direction-distance features in the en- 
(mean< sensory, motor and direction-distance 

havior features we have coined the general term, be- 
j.“?* “supports ” 

three capacities is used to designate one of the 

the behavior-determinant (^.v.). Capacities 
*iilt from^t individual or the species which re- 

havlor vir ° initiating independent causes (q.v.) of be- 
a SDecIe endowment and past training. An individual, 

tine to given stimuli (o.v.) and to given initia- 

states (g.v.), as it does, by virtue of the 
. Such 4 possesses. 

fnliial ana?*^**^*^* '9 subdivided, for the purposes of an 

lantla..c,- discriminanda-capacities (q.v.); manipu- 

W-t'*); mcans-end-capacities (q’.i'.); retentivity 
^^eatiWtv J**'^‘®^*ljcss-ability and ideation-ability (q.v.); and 
** hivlnt k* . ^ short list of capacities is to be conceived 
*^rrosed’tk initial tentative validity. It is to be 

er.vifonmenf*i 'U.^’^'^tely, when the laws of heredity and of 
an 1 better known, the immediately given 

J nu training factors must be counted (at least in the 
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mental objects not then and there sensorially present In this 
latter case it is to be designated ideation {qv) 

Awareness, simple In contrast to ideation (q v) simple awareness 
IS conscious awareness (9 v ) m which the “runnmg-back-and 
forth” IS overt and relative to environmental features then and 
there present 

Behavior-adjustment The non-overtly observable surrogate for an 
actual running back and forth It usually occurs when the en- 
vironmental features to be “sampled” (to be run back-and-forth 
in front of) are not actually sensorially present It constitutes 
ideation (5 v ) in contrast to simple awareness (q v) 

The neurological or other physiological constitution of such 
behavior-adjustments are unknown The important feature 
about them is, however, not their physiological make up, what- 
ever the latter may be, but rather their functional character as 
surrogates for actual runnings back and forth The important 
thing about them is that, whatever they are, sub vocal speech, 
xninimal gestures or what not, they achieve the same “sampling” 
of alternatives or succedents which actual runnings back-and- 
forth in front of such alternatives or succedents would have 
achieved 


** immanent determinant (q v ) 

^ Behavior determinants is the general term 

fl! ** treatise for the intervening variables to be conceived 
initiating (independent) causes of 
feMitfintr the one side of the equation, and the final 

tte equation 

cl.V,e, L!? general head of behavior determinants three sub- 

..'J> ,TKSi',a£.= 

fitAawor M ® ’ 

Behavior qua molar Behavior that ie k®Vi * 1 

sensp in tl,.. ^ behavior qua molar in the 

of wh“ch can X ““J °'6an.c activity the occurrence 

SrX' bS'or^t^ S'critf 

S-I as s'/isCS’lIirE " £"■ 

Brhevtor qua molecular A conception of behavior which stresses 

of tiTo conflitt’l!''""'?' character This is one 

of tno conflicting notions of behavior And it is the one most 
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Creativity. Creativity or creative instability is 
as that capacity, due to heredity (nature) or past conducive 
training (nurture) or both, the possession of whic • 

to inventive learning {q.v,) on the part of the 8*^^ S 
Demand. An innate or acquired urge to get to or fro , . . ® 

Instance or type of environmental presence or o p y 
quiescence (q.t;.) or disturbance (g.t».)‘ .. \ to- 

Demands\i.e., purposes and Jnnent £ 

gether constitute the two fundamental types o 

‘"a demand; o^pu. 1 .osc, is objecuvely defined and tesUaed to, 
whenever an organism persists through tnal situation 

from a given type or instance of ?'nprsistine to or 

and shows a capacity for docility (g.v.) in thu p 
from. 

Determinants. See Behavior-determinants. charac- 

Dimejirion. Means-end-6elds (9-».) ^ j 

termed by certain general characters f =f„"^”XSnate 

manipulanda of the component superordma . jj spatial, 

means-objects. These means-objects may ^ , rhetorical, 

temporal, gravitational, numerical, called’ dimensions. 

physiological, etc. Such ®^.e esoeclally species 

It appears, farther, that individuals and rnore especially. sp _ 

of organisms will differ widely from ® o h^eans-end-ca- 
cities relative to such types of dimensions. See Means 

Dimenrionol means-end-capacity. tXfunTamental 

Direction. Direction and distance iq.v.) are tne two 

types of means-end-rclation _.ans-obiect (sign-object) 

Direction is any chararter in • _ jjj given situa- 

which distinguishes it for the given g Spatial direction is 

tion from other alternauve means^b,eas.^hpa^ 

thus but one sub-variety of -^1-5 may also function 

sense. Color, shape, gravitational properoes, may 

as distinguishing directions. jj-.-tlon of the given means- 
Further, it appears that *e direjuon o 

object (sign-object) the Implication, for the given 

as a result of previous '’^^Xns^biect (sign-object) will lead 
organism, that this fyp' ^ a relatively long distance to 

either by a relatively short or ny a 

such and such a given goa hierarchies of direction-dis- 

Means-end-fielos \q-v.f 

tance correlations. ^ correlations. See Distance and 

Direction-distance features 

see Direction. are the characters of objects ^ieh 

Discriminanda. suonorts) sensory differentiations. They 

rr?Cbi"oncd«d as Ae’^Satively eSduring sensory charac- 
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case of man) as legion The above list of capacities will then be 
considered not as the ultimate division of hereditary and train- 
ing endowments but as a rough list of “immediate response re- 
quirements” which must be satisfied by the hereditary and 
training fartors if such and such responses are to be successful 
{See Chapter XXIV, p 409 f ) 

Chain appetites, chain^aversions See Instinct 
Cham successions See Means end field 

Cognition {cognitive) A generic term for one of the two classes 
of immanent determinants {g v) of behavior A cognition (a 
means end readiness [g v ] or an expectation [qv]) is present 
in a behavior m so far as the continued gomg-off of that behavior 
IS contingent upon environmental entities (1 e , types of dis- 
crimmanda, manipulanda, or means end relations) proving to 
be “so and so” And such a contingency will be testified to 
whenever, if these environmental entities do not prove to be so 
n®’ given behavior will exhibit disruption {qv) and 
be followed by learning 

Commerce unth Any behavior act m going off involves an inti- 
mate interchange with (support from, enjoyment of, intercourse 
wim) environmental features (discriminanda, manipulanda, 
mews end relations) For such interchanges or enjoyments 
with behavior supports {qv) we have coined the term com- 
merce-unth 

’if J reattion experiments the animals have 
““'y » part of the sign object with 
For elampie, m the 

he^re the indirect method” the animals are presented 

but after th ^ a Specifically placed door, 

s^necifieaTlv ^ upon the basis of the 

w hajfd’^smna'te/'”'' ^ (>'. without the light) This last 
The h?.® “ reaction to a condensed sign 

thJreouS Kr'“" “"■^'r'trd signs is thus one of 

the requisites for successful delayed reaction 

vl“rand"femi rr™* I*-” '•'ange in behavior which m- 
sign fJstaltHiipeLtion???) f 

andiiit.eiitit.f5far7iing) ’ ' also tnaf and error fearmng 

■*‘’''°”»W«y Certain individual or- 
gan sms and species of organisms possess a greater caoacitv for 

possess a greater capacity for simple awareness (av) and for 
ideation (, o ) than do others “niese eapre tie? have been 

Corsummatory objects See Goal-objeas 
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tively unsuccessful, i.e., does not get to the demanded type of 
goal-object at all or gets there only by a relatively long distance 
it will, on subsequent occasions, tend to give way to an 
actor acts which tvUl tend to get the organism to this demanded 
type of goal-object and will tend to get him to it by a relatively 
short route. 

^1 behavior qua molar exhibits docility, is docile. 

When a behavior-act A is docile, it will give way (following 
disruption ) to a subsequent act £ as a result of any major 
change in the environmental situation. The new act B will con- 
form to the new environmental situation (get to the demanded 
type m goal-objea) in a way that A did not. 

Wf. The general term used to designate a motivation, super- 
ofdmate or subordinate, i.e., a demand (q.v.) for or against a 
pven type of goal-object or situation plus an attached more or 
son sign-gestalt-readiness (q.v.) as to the appropriate 
s of means-object to be selected for commerce-with in order 
to or from. 

first-order drives is used synony- 
Brivtt J and aversions (q.v.). 

design second-order drives is used to 

secondary demands and slgn-gestalt-readi- 
self-aK gregariousness, curiosity, imitation, self-assertion, 
cillarv S’^ch second-order drives tend to be an- 
A 5 j ^ effects to the ends of the first-order drives (q.v.). 
uated drive, in so far as it is innate, is to be desig- 

general*t^^ go'irg off innately in response to a relatively 

from on * 11°^ environmental situation such as: separation 

ieas (gregariousness) ; unexplored unfamiliar ob- 

heine K ’ dominance by one’s fellows (self-assertion); 

sbasem ° thrown on one’s own responsibilities (self- 

^upposp^ff^ ’ Each such environmental situation must be 
*^ent ^ basis of the organism’s innate endow- 

^ogical disturlT^*^^^” organism a specific type of physlo- 

innate, and characterizing, second-order 
lhp<5e , disturbances is oerhaos a somewhat doubtful hypo- 


thesis. 

the 


Fun^ “‘^^^cbances is perhaps a somewhat doubtful hypo- 
part *? there appears docility (q.v.) on 

tion of th organism relative to the value of the end situa- 
drive with respect to the ends of the 
in anv ^ second-order drive would seem to be lack- 

?l its own 1 finally defining physiological disturbance 

off in**t ^ given second-order drive persists in go- 

^'icnces *‘’ght» irrespective of the first-order conse- 

,.of phvsmU*'**^! to have an innate and defining type 

disturbance of its own. 

phases: defined as made up of three constitutive 

/ the release of a relatively general sign-gestalt-cx- 
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ters of objects strained through the sense organ capacities of 
the given organism 

The Titchener color pyramid tabulates the “normal” human 
discnminanda in the realm of vision In similar fashion the 
Titchener tone pencil tabulates them for tones, and the Hen- 
ning smell polygon for odors (No tabulations seem as yet to 
have been made, m any systematic fashion, for the other sense 
modes or for the sub human organisms ) 

The statement and definition of discnminanda is purely ob- 
jective No question of “raw feels” {qv) is involved The dis- 
crimmanda of a rat or of a cat are as completely definable as 
are those of a man 


Discnminanda capacity The term is used in this treatise to desig 
nate the innate (and acquired) capacities of an organism rela- 
tive to having commerce with t» ) and expecting (see Expec- 
tation) discnminanda (.qv) 

The data of the sense polygons and of psychophysics indi- 
cate the character and extent of discriminanda-capacity in hu- 
man beings 

.Dijcrmiwanda expectation See Expectation 
iiuruption The Xtrm disruption designates a breakdown and up- 
set in Denavior produced when some change, not previously met, 
j ^ environment This change may be 

tinnAt in manipulanda, or in means end rela- 

followed by learning, and it can be used as an 
nnnS 1^ the characters of the expecta 
r*.1atin«8 discnminanda, manipulanda and means end 

the Spuon '' m the behavior which preceded 

^ typerof'mearn" d'rection (? v ) are the two fundamental 
ty^s 01 means end relation (qv) 

be selected property of a means object whereby it will 

meaS obiec fa “”P«'fou with other alternative 

Siiect In S?far a, '™m one and the same goal 

be selected m cent ^ ®‘'^^tt,tf‘tcction of means object tends to 
obj cts t IS of means 

or^anism'a; „rrelate'd wil'Svelv 

given goal In so far, on the otherS ^‘ttance to the 

means-object tends to be re,^ t/' ? 6'''“ ‘‘"'ootion of 

of the other alternative di'rramns if ^ Te' 

cause such former direction “areeotld k '* ^ 

as correlated with a relatively ■ 

Means end fields (go)Tre'Zs 1~e Jn^mifunt 
hierarchies of djstance direction correlatm^s 
Doc<l,ly (docife) Doahty is the term used to desienate that char- 

,'h«'ifamve„''h;h’r which confisfs in the fact 

that, if a given behavior-act in a given environment proves rela 
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Fixation. In so far as the acceptance by an °J,/means 

type of superordinate or subordinate means-oDje . or 

forgetting on to or front a givon “V'ronmentaU^^^^^^ 
to or from some final type of physiological q g(.*„al facts 
turbance, proves to be relatively be^said to have 

of success or failure, the given organism may 
beoime fixated on *at prpe of sjgn-gestalt-readi- 

Fixations may thus be said to be g J^uit of sign- 

ncsses and -expectauons gone bad. 1 ncy ,o,t,al 

gestalt-readinesses and -expectations which h 

docility and have become not sign-gesta • g vrould be 

something for which the terms reflexes an P fixations, 
more appropriate. Thus, if all behavtor “ “%hich 

it is obvious that a purposive bchavionsm, cognitions 

talks in terms of immanent purposes (demands) ana^ 
(means^end-readinesses and -expectations, 
vive. . . levels of be- 

Further, it appears that there to occur. On the 

havior at which such fixations are mo '• the final stages 

one hand, they seem prone to At such levels they 

of the first-order and seoond-order drives. 
give rise to such phenomena as the .-o-.r to rise at rela- 
phobias. And, on the the'doroinance of sorne 

tively superficial levels m as means. An example 

particular type of environmental o j so-called “position 

of the latter is probably to be ^ jn discrimination ex- 

habits” which o?ten prove so troublesome m 
periments with rats. . , » ^ -5 yet almost nothing 

Finally, it must be emphasized ^at as atta^ 

seems to have been done m ^.^^hlch 

upon the nature of the con fixations either at the . 

hinder the establishment of s _„pcrfic5al means-object le 

mental drive levels or at the rn ^ jJ^^.^nd-capacity. . 

Formal means-end~<:apa^y> ® » a demanded (see dema A . 
Goal~object, goaUsltuation god. A ^a condiuon 

be-golto (or to-be-got-from) intern f 

or external environmental object. 

Examples; . Wiect of the series of acts to 

immedialely -5^frrn^le':lth'e'‘^n;iro“nrnenr^a^ prcs- 
'en« of 'iSlTnKs of ’"{Sn. goal.obiect of a simple be- 
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pcctation {qv)i (b) resultant inapient visceral and skeletal 
activities, and (c) resulting sets of organic and kinesthetic sen- 
sations (discnmmanda expectations) As far as (b) and (c) 
are concerned, this doctrine is a denvative of the James-Lange 
theory 

Applying this definition to a specific case, the emotion of 
“fear” would be defined as consisting of (a) the release of a 
relatively generalized sign gestalt expectation to the effect that 
the immediately presented object (fear stimulus) will lead on 
(just as a result of mere staying in its presence) to physiologi- 
cal pain or injury, (b) certain accompanying incipient visceral 
and skeletal movements, and (c) certain resultant visceral and 
kinesthetic sensations (see sensation) 

Encounter See Commerce-with 
End See Goal-object 
Engage-untk See Commerce-with 
Enjoyment See Commerce with 

Environmental presence A present behavior-support (5 v ) 
Expectation An expectation is an immanent cognitive determinant 
aroused by actually presented stimuli An expectation probably 
always actually occurs as the expectation of a total sign gestalt 
(0 V ) But for purposes of analytical discourse there may be 
abstracted out (or separate consideration, within such a total 
sign gestalt expectation, discnmmanda expectations, manipu- 
Iwda-expectations— as to the sign object {qv), le, means- 
objea (9 ^ ) , as to the sigmfied-object (9 v ), i e , goal object 
W V ) , and as to the means end relations (9 v ), 1 e , direction 
distance correlations (^ ) between the former and the latter 
1 here are three fundamental moods of expectation, viz, per- 
"'"^"joniption (91;), and inference (9 v ) 

^ ^wo fundamental types of feeling pleasantness 

cmotlonl' generalized 

specific emotions, they are defined as involving 
'''' “ relatively general 

and ^eletal accompanying incipient visceral 

Lnsanil ^“"Klng organic and kinesthetic 

to^thlXt'’','C^S,"'” '*'“"'"8 *'8" gestalt-expectation is 

to the cltcct that the given presented sign-obiect will if had 

SivsTolol'icIl"^’ (unspecified) sort of a final 

finmn sipn whcrcas for unpleasantness this de- 

“.”'",8 '’8" '^P'«u<'un ts. rather, to the effect that the 

on f commerce with, lead 

on W some (unspecified) sort of a final physiological disturb- 

Field See Means-end field 

FteU-pnnapIe Sec Means-end relauons and Means end field 
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the equation by which the latter results from J?™°^-'^the 
have been hypostasized a set of intervening varia » » 

behavior-determinants (a ti 1 . , i nf 


nave Deen hypostasize - 

behavior-determinants (qv) , , „,.,i -,,,55 of 

Irtituting physiological state The releasing physiologica 
an appetite or of an aversion „„fnVinlically 

In an appetite {qv) this initiating state 
aroused condition which, while present, i,„s,ological 

(7 v) for a certain specific type of complement! gp y 

quiescence (o v ) r,.„m (a) 

In an aversion {qv) this initiating stme or ac- 

s specific environmental presence plus (b) . (py) to 

quired, means-end-readiness (s>S“'Scstalt-tea “threatens” 

the effect that such a type of environmental p , ^ p^e {qv) 

some ultimately to-be avoided physiologica , heeps 

And, while present, such an initiating , j,sturbance, 

going, a demand to avoid the g'^" phys'o'°g'“‘^°^l tesence 
and m subordinate fashion to avoid the en 

which “threatens” such final disturbance . desig- 

Insight The term insight learning has ofte ,„^,„iive ideation 

nate that process which we have called inventive 

j , ,11 IS to be used for 
Itutinct This term, if it is to be U,ch pracucalb; 

all those demands and sign --oecuve of “special 

all the individuals of a given ^^rm in this sense 

environmental training, tend to , „coonse as are prim- 

will cover all such varieties or P,““®“, ,„i„„,rally provided rela- 
arily due to innate endowment plus ® 

pvely “normal” or “standard 1 " case of many of the 

In the case of man, or at any ” types of activity 

lower species, there seem to be t ^ ^ 

winch qualify as instincts as thu chains of minor ap- 

and second-order drives {qv)f ( ) ipii)^ which are to ^ 
petites {q v ) and minor aversions and insects, and 

found 1- -—--.11“ developed form m dexterities 


(c) certain ‘innate' discrimination a- -3 the nature - 

or skills These latter are to ^ and manipulanda co 

capacities for successful discr 

merces with n organism behaves I’- gpec- 

iTr=%edmwh^a^^^^ 

parted c-om' bc'amd set involving 
foliah™, etc., dimension, (q o 
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the avoidance of the environmental presence of all lack-of- 


support , 

In a complicated senes or hierarchy of behavior-acts, goal- 
objects concatenate into superordinate and subordinate Subordi- 
nate goal objects are, from the point of view of the superordi- 
nate goal-objects, to be designated as means objects 
Hterarchtes See Means end field 

Ideation The more recondite form of conscious awareness (q v ), 
m which the sampling of alternative or succedent means end 
possibilities occurs by virtue of mere behavior-adjustments 
(g V ) to runnings back-and forth 

Images Discnmmanda expectations, the stimuli of which are rela- 
tively fleeting and central (rather than peripheral) 

Immanent See Immanent determinant 
Immanent behavior aspects See Immanent determinants 
Immanent determinant A functionally defined variable (purposive 
or cognitive) which is inferred as immanent or “lying” m a be 
havior act One of the three sub classes of behavior determinant 
(g V ) Such immanent determinants can be inferred only They 
are inferred from the docile variations which appear m the char- 
acter of a behavior as the result of experimentally controlled 
conditions 


Immanent determinants subdivide into two fundamental 
kinds (a) purposes (demands) and (b) cognitions The cogni- 
tions, in their turn, still further subdivide into (1) means end- 
h <“> «Pectations {qv) 

moods of sign gestalt expectation (see 
expectation) The other two moods are perception (g v ) and 
mnemonization (g t» ) In inference commerce with the sign 
oDject only has ever occurred before Nevertheless (perhaps 
nr kl!! experience with “relatively similar” situations, 

tkp ° ^^®^^'Vity) the organism is led to invent 

tinn«5 to ®’Snified obj^ and sort of direction distance rela- 
wuh thp ? signified object which will result from commerce 
' 8‘ven sign-object 

orobaMv^tkA^f mfcrential sign gestalt expectations is 

Invemv^ ■nvent.ve learning (9 n ) 

sopEcaLd tr" f "> >== as I special, 

/n/rre«,n( inFeTen":"' " 

d™eniirvl?rbf’''l The ultimately m- 

ceived affour behavior are to be con- 

Svironr^/m, ti.l FT'? “S’t'sm’s heredity, (b) his past 
and there or hare stimuli which are presented then 

de imnatinn ">ote or less recently, and (d) 

Inters rninv^b^,, then and there active in him 

and the finalfv ultimately Independent variables 

and the finally resultant behavior and determining the form of 
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expecting (see Expectations) types and kind?, of manipulanda 
iq.v.). 

No adequate study and analysis of the relative extents and 
compasses of such manipulanda-capacities in different indi- 
viduals and different species seem ever yet to have been made. 

Manipulanda-expectation. See Expectation. 

Meam^end-capacity {formalj dimensional). The term is used to 
designate the innate (and acquired) capacities whereby a given 
organism or species is capable of having commerce-with and 
expecting means-end-relations {q.v.). 

Any means-end-field {q.v.) involves a manifold of the formal 
relations of direction and distance and their derivatives — se- 
quence, differentiation, similarity, reverse ends of one and the 
same route, multiple trackness, final common pathness, mutual 
alternativeness, closure, hierarchicalness, and the like. And, in 
so far as the capacity in question involves the ability to have 
commerce-with, to be ready for and to expect these purely 
formal relations it is to be designated as formal means-end- 
capacity. 

Any means-end-field is characterized, however, not only by 
such purely formal relations between its component means- 
objects and goal-objects but also by the characters of the 
specific dimensional media (e.g., space, time, gravitation, 
rhetoric, number system, society, physiology, etc.), m wnicn 
these formal relations happen to be embodied. And in so lar 
as the capacity in question concerns an ability to have com- 
merce with, to be ready for and to expect such spepfic types 
of dimensional embodiment of the formal relations, it is to e 
designated as dimensional means-end-capac\ty. 

Finally, it is obvious that these capac.t.es to have commerce- 
with. to be ready for, and to eapect 'V,':''. 
embodiments of means-end relations will be c_ 
or dependent upon, discriminanda- and manipulanda^apaci- 
ties f?r“he ‘ype^of means-object characteristic of =uch type 
of dimensionf'bimensional | 'tSuct Sf 

properly to be considered as a fusion or 

nTd^'-cTp^ iKs^^’lnfSipu^n^ on the other. 

Much further analysis, howwer, ^ particular embodiment 

"eunr-cmf-expectution. The spec 

of a mcans-end-readincss means-object stimuli. Given 

orovided svith the corresponding means- 
that the organism is pro . jj appropriate to an instance 
end-readiness, means-object, which figures in such 

of the type of presented, the organism is imme- 

a mcans-end-rcadincss J; this particular instance 

diatcly ready to ^avc comm«ce^^ instance of the given type 
as the xvay to get to (or / 
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We should claim that m introspection, m the technical laV 
oratory sense of Besckreibung, the behavior-adjustments which 
the mtrospector is thus reporting to his listener are runnings 
back and forth relative to certain more or less artifactual imme- 
diate sign objects, to wit, kinesthetic and organic sensations 
{qv) or images (qv) 

Inventive ideation The type of ideation {qv) called “inventive 
IS that in which the ideational “runnings back and-forth” in- 
volve, in addition to the alternative and succedent routes of a 
given means end field which the organism has already actually 
overtly been over, new routes or features, never as such actually 
experienced by the organism In inventive ideation these new 
routes are ideationally extrapolated Such extrapolation is to be 
conceived as brought about by behavior adjustments {qv) to 
those portions of the field which are already grasped perceptu- 
ally or mnemonically plus the presence m the organism of a 
certain amount of creative instability 
Inventive learning That change in behavior which involves, and 
results from, the inferential (see inference) extrapolation of a 
new sign gestalt Inventive learning involves inventive ideation 
w ^ ) (See also, Conditioned reflex learning and Trial and error 
learning ) * 

See Means end readiness 

of This principle, which is found m 
t ® variety of names, when applied 
would assert that the final choices 
alternative means routes will always tend to occur m 
tSI “ minimum expenditure ot physical energy 

the present treatise is that whereas this 

s onal ean be done is to list, m each type of dimen- 

, heenlxSa^y stwn’"" 

Means end field 

support" (sec characters of objects which 

tions) They motor activity (manipula- 

character of the rnv? character from the independent physical 
organ make un of /“"U'cmal object and from the response- 
crtics of cnvirLmL^l °'-8anism They are such prop- 
sistances, solidities flmdmes”*. ''"Kf s, widths, weights, re- 

defined not as suJh and m 'the.?'' I '’’'y these properties 
range and refinements of •’'““^'■yes, but m terms of the 
port m the given organism "''"j '''cy,^,wi>l a“P- 

..Pckup-alile nesses, sifm aSeS^rs, etc me " 

nairthe °Mac"(Ld''a'c™rtcd) “c''* 

organism or species is 
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minant (q.v.). It is a selective condition which an organism, 
due to innate endowment or past training, brings virtue 

specific concrete stimulus situations. It is set in ac i y cnal. 
of a demand to get to or from some 8*^^^ Zm(»rr<»5with 

object. It is equivalent to a “judgment that co 
such and such a “type” of means-object should r 

such and such direction-distance relations to ^ome instance o 
the given demanded type of goal-object. It causes , 

to be responsive to stimuli (see Responsiveness to ^ r 

to perceive, to mnemonize or to infer particu a , readi- 

such “readHor” means^bjects That ,s it is ?«ns^nd-re^ 
nesses (sign-gestalt-readinesses) which determi 
responsiveness of organisms to stimuli. frnm 

It is the carrying over of such means-end-re .. , . 

one situation to another which constitute t e 
nomenon of “transfer” of training. , means- 

A second term used practically synonymously with mranr 

end-readiness h sign-gestalt-readtness \ nre the 

Means-end-relations:D\Tectton (g.v.) ^"d/.stance (^.) am 

two fundamental tneans-end-relations. Means^ j » further 

together into direction-distance P / similarity re- 

derivative properties the means-end-relations of simi arity r 

verse ends, miltiple trackness, final common palhness, closure, 
hierarchicalness, and the like. .v— rv^rtR of a sien- 

Means-end-relations, signified. One of P ujg-t and the 

gestalt {q.v.). The other two parts are the s.gn-object ana tne 

signified object. j a ij 

Means-end-succession, See Means-end- e • . v 
Means-end-pathways, The same as ® situation de- 

Meam-object that i^fs had commerce-with in 

mdt gTto :l Irom^me “further ohject, i.e., goaUb.ect 

Lans^bject is the same as ^ 

a sign-object may accompanying demand to 

Memorial ueatis^m^ designate a special case of 

Memory. Used In which the expected and absent sipi- 

S“r=xp‘'=«eV n« A as d.Lnt in space, etc., but 
also as distant and P^^t 'n jasjgnate a certain type of 

Mentals if aapi'cUly avoided in the present essay, 

psychological approach J he orthodox or classical 

'They fa.^'^.ff^f.snmcd Jhat "minds” are essentially inner 
psychologists o^. to introspection only. 

ilfnSi «p^ctn<ron. The same as mnemonization. 
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of goal-object He expects that this raeans-object will lead on 
to or from an instance of the type of wanted goal-object- 
A second term used practically synonymously with means- 
end-expsctation is sign~gestalt~expectation {.qv) But in the 
use of this latter term there is an emphasis not only upon the 
expectation of the means-end-relation but also upon the ex- 
pectation of the two termini of that relation, viz , the sign- 
object {qv) and the signified object t» ) 

Means end-field Any sequence of behavior-acts involves a se- 
quence of commerces with selected pairs of means-objects and 
subordinate goal-objects in order to get to, or from, some rela- 
tively final goal-object The total complex of successively se- 
lected (and rejected) means-objects (hierarchy of superordi- 
nate and subordinate goal-objects and means-objects) plus the 
ultimate goal object itself, together with all the various means- 
end relations of direction, distance, similarity, reverse ends, 
multiple trackness, final common pathness, mutual alternative- 
ness, closure hierarchicalness, etc , holding between such means- 
objects and goal objects, in so far as this total complex can 
be shown to determine the given sequence of behavior acts, is 
to be called a means end manifold, means-end-field or means- 
end hierarchy 

Further, the means-object— goal-object successions, which 
are thus constitutive of such manifolds, fields, hierarchies, may 
«pear in either one of two relatively distinguishable varieties 
ey may have the form either of chain successions or of lever 
tor tool) successions 

case of chain successions the superordinate-subordi- 
nSL consideration are related to each 

^ successive links m a chain Commerce with No i 

mTthen commerce 

meanJ^nbi?r.r! or tool successions a pair of successive 

one and tip «•> themselves, rather, as the two ends of 
object m such"-^ Commerce with the one means- 


next suh<iPniVp„7 achieves pan passu commerce with the 

0 ?= e^d -<>'>)=«, ,„st as the movement of the 

end of the same the other 


r or tool 

y. — is to be observe, 

haviorin^agivEm orpT^ field which can determine a given be- 
tive environmental ^ iiot only upon the objec- 

orwnism? S. P ^Pon the Idegree of the 

Sonal '“d-eapaat.es (, o )-lboth formal and d.- 

Mcans cnd-mcmfoU See Means end field 
Means end readiness A mean« enri j / ^ a 

ness^ nnp means end readiness (sign gestalt-readi- 

ness) IS one of the most imporunt kinds of immanent deter- 


^Finally, it obse^ed that the extent or complexity 
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Rtpression. As used in this treatise repression is 
whereby certain features of an expected sign-gestalt . 
no longer capable of being consciously “run-back-and- ° 
front-of” (see Consciousness). This “banishment of 
of expected sign-gestalts do not prevent those J” 

affecting actual behavior. It merely insulates mnrf^ 

from being modified and affected in their turn by o 
recently acquired sign-gcstalt-features. 

A repression is equivalent to an avoidance response 
relative to certain features of some total sign-gestalt 
Responsiveness to stimuli. By virtue of any n'eans-end-rcadmess 
\q.v.) (sign-gestalt-readiness) which an organism bring 
him to a concrete situation he will be especially respo , 
some stimuli and not to others. He will be responsive 
stimuli which, given his discriminanda- manipulanda- ana 
means-end-capacities, seem to indicate bv 

Crete instance of the type of sign-gestalt for which , y 
hypothesis, in readiness. . 

Retentivity. The capacity which favors correct 
Route. Any succession of superordinate subordinate goa 
objects and means-objects m a means-end-field W’ . 

Sensation, Sensation, if the term is to be 
used to designate those very fieeung („ v.) 

criminanda-cxpectations which 

experiences wLn he runs back-and-fprth relauve to certai 
very immediate and momentary stimuli. 

Sign. The same as Sign-object (g.v.)- ronsistine of 

Sign-eestalt. Is a complex behavior-support p. ■), j j 
a sign-object (,.o.) (i e,, means-end- 

ject iq.v.) (i.c., “",laUon Iq.v.]) between 

relation iq.v.) (direction-distance corrclauon I? II 

such sign-object and signified t reserved for the 

Propirly the term Occasbnally, how- 

external environmental object or -jnirle term to cover 

ever, it has been used as » ““two ?yp« o? ‘-"'anent de- 
at one and the same time tnc ' . ' *1 j . (g) sjen-gestaU- 

terminant, more specifically to be d g g,pcciation8 (q.v.). 

readinesses (,.o.)>nd (b) r'^n-gestaU^xpecta- 

Sign-gestalt-expectatwn. In tnc case ^ perception 

tion the organism is ready etu» (n.v.) to have some 

(9.V.), mnemonization (g.y.), ® ^vith an immediately 

sort of positive or negative , , v .j nieans-cnd-route 

presented object (i.c., the ^ jq ret to or from such 

(i.e., the signified means-end-relation) 

and such a further objc« (oration of a fign-gcitalt- 

formation. liquais 
readiness (9.V.). 
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Mnemomzation One of the three moods of sign 
tion (see Expectation) (The other two are 
and inference {qv\ ) In mneraonization, stimuli . L 

object only are present, but the stimuli for the sigmfi 1 , 
or the signified means-end-relation, the 
which IS under consideration, have as such been sp 
present one or more times m the past , vanetv 

Memory {qv ) is the name for that special , rMaUon 
of mnemonization in which the signified means 
contains a dating of the signified object as tempora y p 
Molar See Behavior qua molar . \ .jg 

Moods The three "moods” of sign gestalt expectation \q 
perception (^v)j mnemonization (^v), and interen y 
Molecular See Behavior qua molecular 

Perception One of the three moods of „ 1 ) 

(The other two are mnemonization [q v ] and inferen ly ^ 
A perception is any expcctauon {qv) of the , /foni 

sign gestalt {qv) when this expectation results prim y 
present stimuli coming then and there 
Perceptual expectation The same as perception , . 

Personality mechanism Is a general term for acquire® pcstalt- 
lively permanent modifications or distortions m the 
readinesses and -expectations released by the first-o i 

second-order drives (see Drives) The term is, thus, a g 
one to cover such phenomena as phobias, Vom- 

perversions, (Tdipus complex, transference, sublimation, 
pensation, symbols, and the like .t.gg 

As to the manner in which these modifications appe » ^ 

specific types of operation have been suggested, vi^, rep 
{qv), fixation (<7v), and sign magic (g v ) There re 
doubtedly other kinds of operations which a more th 
going analysis than any which has been attempted 
treatise might show up , i * 

Physiological disturbances See Initiating physiological sta 
Physiological qutescences Sec Iniuatmg physiological states 
Pleasantness See Feeling 

Purpose {purposive) Is a generic term for one of the two ^ 
of immanent determinants {qv) of behavior A purpose 
demand {qv) to get to or from a given type 0‘, 

Such a purpose is testified to objectively by the fact 
behavior tends to persist to or from and to show docility W ^ 
relative to getting to or from specific types of goal-object \q / 
or goal situation 

Raw feel A name for the peculiar quale of cxpenence— assum- 
ing experience to have a quale , , . 

It IS the doctrine of this book that such raw feels do no 
need to enter into or affect any merely psychological account 
of mind 
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?S9{, 437. 

^>‘a-Erlebnu, 198, 216. 

* .'n^a structuralism, goTf. 

^™lciy 236f. 

*SoTainngsckarakter (uivitation- 
, caaracter, valence), 179. 

Apparatus, 

Aniyhy cages: 

RidtCT cage, 32. 

^“^paiinatlon-boxes : 

Camp epace discriminatloo- 
boi, 102; 

force-resistance discrimination-box, 

noniik delayed reaction box, 

. * 58 f.; 

flunter delayed reaction box, 

ijSf.j 

Muer delayed reaction set-up, 
ifof.; 

Robinson and Wever visual dU- 
tance discrimlnation-box.^ 128;^ 
Sams and Tolman time discrimi- 
nation-box, toy; 

^iH'ums simple white-black dis- 
crimination-box, 148. 

Mates; 

early history of, 27; 
reliabllitr of. 79; 

types of (For rencral discussion 
see Warden and Warner, 
70)*. 

RloJtretl y-unit T-mare, 48; 
RloJretl-htone l4-«nit T-m«e, 


Higginson “excess blind” maze, 

i^; , 

Hsiao “Insight” maze, 105; 

Hunter temporal maM, 190; 
Macfarlane parallel-alley water- 
maze, 80; , ^ 

Maier “closure” mazes, i7S‘-» 
Peterson human mental maze, 

Totan’ and Honzat “insight” 

TidmS'Ho’nzih and 

long-blind sbort-bhnd mazes, 

64: 

Tsai two-goal maze, 595 
Warden Y-maze, 4Z; 

Watson circular maze, 63, 

Yoshioka diamond-shaped on 
entation maze, iZ3» **Si 
Yoshioka 

sided-path vs. few-sided-paih) 

mazes, 1Z3, **5* , ,u 

Yoshioka long-path short-path 
mushroom maze, iiz* 

ntV^^^'watdcn cb«n.cunn- 

ProMm-hoata and problem act-up, ; 
Adams lever boxes. 99; 
n«mcertl!i “Icatt action box, 104, 
lUtmlton insoJvable multiple 
choice box, i?**-! 

K6Mer Umvee set-ups,. ^ 

Kuo preferential multiple choice 
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Sign gestalt readiness The same as means end readiness (? v ) 
In the case of a sign gestalt readiness (a means end readi- 
ness) the organism is possessed of a generalized "universal 
propensity whereby, m order to get to or from a given demanded 
type of goal object, he is ready to have such and such positive 
or negative commerce with such and such raeans-objects (sign- 
objects) whenever particular instances of (i e , the appropnate 
stimuli for) the latter are presented 
Sign-wiagic Sign magic is doing to the sign {qv) what the or- 
ganism is predisposed to do to the significate {qv) of that 
sign, but IS prevented from doing to the latter by virtue of its 
too great distance away 

Sign-object One of the three parts of a sign gestalt {q v) The 
other two parts are the signified means end relation and the 
signmed-object (or significate) 

Significate The same as signified object (^ v ) 

St^tfied object One of the three parts of a sign gestalt (qv) 
Ihe other two parts are the sign-object (or sign) and the 
ciflP*/ ^ means end relation between sign and signified object 
Skills (innate) See Instinct 

Spmh (rtlatWi to the speaker) Is a special sort of tool m which 
aanX 1 '*>' on' '"d tool 

'''' of the tool The speaker 

causes words m his mouth 

commerce with the environment 

1 ’’a‘“romm.™ '<“«■") Is a special set of sign-objects 
brines* the listener 1 listening to which) 

obiects (i e til presence of certain specific goal- 

Slimi “a e ’env, by the spetch) 

Tool successions See Means end field 

"■T"® 'Id readiness 

/ nal and error learnme That chanty,. ,« u u ^ t i 

and results from ti,- ‘ cnange m behavior which involves, 

r nJmber of ahernsTv and selection from 

from the same initial point 2"a*'raea2^‘’H"fr‘lTr 
also Conditioned reflea learnme auTt^,, . ” \ 

Unpleasantness See Feeling ^ Inventive learning ) 
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Awareness, conscious 205 217, 437f , ConUct hungers, 277 

Its cause, 213! , Creative ideation, see Inventive idea- 

jts definition, 2o6{ , 2l6f , tion ^ tv,; 

Its disinterested character, 212, Creativity (creative Instability), 37 d> 
Its funaion, 2o8f , 441. 

its locus or moment, 205!, 213! Curiosity, agif. 


Behavior adjustments, igf , aiof , 407! , 

438 

Behavior aspect, 438! 
Behavior-determinants, igf , 407! , 

414f , 438 

Behavior feints, 2rof, 438 
Behavior as such 438 
Behavior git<j behavior (as such), 8f, 
21 

Behavior qua molar, 4 12, 325! , 326 
4t6, 4t8, 438 ’ 

Behavior qua molecular, 4 12, 438! 
Behaviorism, 3!, 

molar vs molecular, 4 12, 439 
Behavior-supports, Sjf , 439 
expectations of, 8sf , 
expectations of vs enjoyments 
^ of, 428£ 

Bellicosity, aStf 
Beneceptors, 261! 


C.picitiM I5t 35st, ^04.412, 

414t,439f --t 

CTaia appetites 307 317, 440 
^am aversions, 307 313. 440 
Closure, i7sf, i8g ^ 

CognitiOTs as determinants of be- 
havior, laf , 27, 4141 . 440. 
Colorblindness, 2Sif 
Combination, 

Woodworth’s law of, 133 
Commerce-with (mtercourse with en- 
E^gement with concourse-with) 
lit 440 

Compensation, 294 
Complete psychologies, 395!, 

^rposive Behaviorism, 406-412 
opearmanism 402 406 ’ 

Compulsions 294 
Condensed sign tSTf , 440 
Conditioned reflex 440 

critics of the conditioned reflex 
theory, 335f 

as sign gestalt formation, 3iof 
as a theory of learning and as 
a set of facts, 320-337 
Consaousness abflity, 2X3f, 

Consciousness and learning 207, aicf 
Consummatory object, 272! , 440. 


Delayed reaction, 154-160, 212 
Demands, 28f , 441, 

as components of the second-or- 
der drives, 290f , 
as components of the ultimate 
appetites and aversions (first 
order drives), 272f , 
as final vanables of Purposive 
Behaviorism, 407f , 414! 
Demands for goal-objects. 

Experimental Demonstration of, 39* 

70, 

alternative goal-objects one de- 
manded more than another, 

appropriateness of reward and 
demand for goal^bject, 5of , 
dependence of demand upon 
character and strength of de- 
mand, 5of, 6of, 67, 
exploratonness as a demand, 

6 »f. 

some goal-objects demanded 
more than others, 39 47. 
substitution of a less demanded 
goal-object 54f , 
substitution of a more demanded 
goal-object, 4ef 
Denkpsyehologen, 254 
Detours, J74f 
Differentiation, 1B8 
Dimensional means-end-capacity, 44* 
Dunensions of direction and distance, 
_ 96. IIS, IBs, 441 

Uircction, 441, 

as fundamental principle of means- 
end fields 189, 

direction of sub^goal-object, II7" 

127, 

experimental demonstrations of ex- 
pectations of spatial direction of 
goal-object, 117127, 
means-end-expectations of direc 
tions and distances 96f 
Discruninanda, 85 88 253! 441 
Dtscrimmanda-capacities 91! , 187, 

- I9if, 306 313 3x6 375 442 
discruninanda polyhedrons, 87f 
disruption 

as definition of cognitive expccta- 
tions, 73f , 442 
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Rat, as laboratory animal, 26-27 
“Raw feels,” 2i4f, 250!, 424-427, 
452. 

Redintegration, Hollingworth’s law of, 

^ 135 
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